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TEETH OF BEVEL AND HYPOID GEARS 
PRECISION GROUND ON THIS 

















No. 17 
HYPOID 
GRINDER 


FOR GENERATED GEARS AND PINIONS 


With the new Gleason No. 17 Grinder, the teeth of hardened 
curved-tooth bevel and hypoid gears and pinions are now finished SPECIFICATIONS 
by precision grinding many times faster than possible by cutting. Cone distance, maximum 


Send prints for complete information on grinding your bevel gears. Piem, enanenn 








Whole depth, maximum Va 





Face width, maximum 2 


ADVANTAGES OF GROUND BEVEL GEARS Ratio, shafts at 90 1 to 1—42 to 1 


Wheel diameters 5%" to 13 








Heat-treat distortion corrected . . . all teeth made uniform .. . surface 
irregularities eliminated . . . tool marks removed .. . tooth profile and Feeds, time per pass per tooth 
fillet blended smoothly into bottom land ... RESULT—SMOOTHER, 1.9 to 11.8 sec. 
QUIETER, LONGER-LIVED GEARS. 











Floor space 65%" x 111% 


@ Ground Spiral Bevel 
Gears for Controllable Pitch 


msgp CLEASON WORKS 


Builders of Bevel Gear Machinery for Over Seventy-five Years 
1000 UNIVERSITY AVENUE, ROCHESTER, N. Y., U.S.A. 
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William Lodge came to Cincinnati in 1872—his genius 
and experience influenced the development of the machine 
tool industry in the West. Thirty-three years later, then 
President of Lodge and Shipley, he introduced the Patent 
Head Lathe—a startling innovation. 


ENGINE TOOL ROOM 




















AUTOMATIC LATHES 








1905 Gi- 1941 





Two hundred years dim the early records of the lathe—and through these years 


inventors, engineers, mechanics have contributed to its development. It is surprising 


that so late as 1905 a truly basic change should occur. 


Mr. Lodge, in his Patent Head Lathe, introduced new and fundamental principles 
that not only influenced the designing and building of lathes but also of many other 
machine tools. From the ‘Patent Head”’ lathe have descended today’s Selective Head 
Lathes with the power for high-speed cutting. 


So 1905 has shaped the machine tools of 1941 so vital to the speed and force of 
our preparedness program. Today Lodge & Shipley lathes are ‘“‘turning’’ in the 
shops of the nation to the slogan, “More planes, more tanks, more guns, more ships, 


more strength to America.” 


THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S.A 


since 1892 





DUOMATICS mean “more minutes per hour" 
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SECTION A-A . Rapid Advance Table 
. Feed Table to Accurate Position (+ .001"') — Stop 


Table 
. Rapid Advance Spindle Carrier Down and Feed to 
Depth Against Positive Stop (+ .0005") 





. Feed Table to Accurate Position (+ .001'') — Stop 
Table 4 
. Rapid Return Spindle Carrier to Top of Stroke 


. Rapid Return Table 
. Stop 


SAVE with a Cincinnati! 











- - » AND NEW 
PROFICIENT ON THE 


In the milling of small parts, greater accuracy and more 
speed are becoming increasingly imperative, and to 
meet both these demands, the CINCINNATI No. 0-8 
Plain Automatic Milling Machine has been developed 
to its present high degree of efficiency. 


With this milling machine you not only get more speed, 
but extremely accurate tripping from feed to stop posi- 
tion for table, making it possible to hold the length of 
the cut within + .001” while the automatic feeding of 
spindle carrier down against a positive stop assures 
extreme accuracy + .0005” of depth of cut. When you 
use a CINCINNATI No. 0-8 Plain Automatic Milling 
Machine you get these overall benefits: 


Ease of operation. Flip the starting lever and the 
machine goes through the entire operating cycle auto- 
matically, returning the table to the starting position. 


No operator fatigue. It is possible for an operator to 
handle several machines with a minimum of effort. 


Extreme accuracy for length and depth of cut as in- 





MEN SOON BECOME 
CINCINNATI NO.O-8 


dicated in the second paragraph and illustrated in the 
drawings on the opposite page. 


Better work — less spoilage because all functions of 
the machine are completely automatic. You don’t have 
to depend on the operator. 


Low maintenance costs. The No. 0-8 is seldom down 
awaiting repairs. This is the result of correct con- 
structional features and foolproof lubrication. 


Rise and Fall Spindle Carrier is especially useful for 
milling cuts where it is not possible for table to traverse 
into cut because of work piece or fixture obstructions 
. . . blind cuts and Woodruff keyways are examples. 
Operators quickly get the feel of the machine because 
it is so easy to set-up and operate, and you don’t need 
a mechanic to handle it. 


You need these CINCINNATI No. 0-8 Millers for 
milling your small parts .. . they are the answer to the 
demand for fast, accurate, economical production work. 
Get all the facts. Send for specification catalog M-964 
which gives details on all features and their benefits. 


THE CINCINNATI MILLING MACHINE CoO. 


TOOL ROOM AND MANUFACTURING MILLING MACHINES 


SURFACE BROACHING MACHINES 


CUTTER SHARPENING MACHINES 





The swift zebra flourishes only on his native plains, but, 


horses can do useful work under many different conditions 


This simple comparison may offer 
a thought for wise machine tool buy- 
ers. Special equipment designed only 
for one kind of work functions to ad- 
vantage under only one set of condi- 
tions. 

On the other hand, many a problem 
in armament, engine and munition 
production can better be solved with 
versatile standard Jones & Lamson 


machines. And long after this crisis is 


over these same machines will still be 
available for quick conversion to a 
wide variety of peace-time work. 

That is why it pays to put produc- 
tion problems up to Jones & Lamson 
engineers—and place yourself in 
position to meet postwar demands 
and earn peace-time profits. 

From small plants or large, ev- 
ery inquiry receives careful attention 


here. 











Automatic Automatic 


Optical 
Opening Die Heads Thread Grinders Automatic Lathes 


Comparators 


JONES & LAMSON MACHINE COMPANY 


PROFIT PRODUCING MACHINE TOOLS SPRINGFIELD, VERMONT, U. S. A. 


MANUFACTURERS OF: RAM & SADDLE TYPE UNIVERSAL TURRET LATHES ... FAY AUTOMATIC LATHES . . . AUTOMATIC 
THREAD GRINDING MACHINES . . . COMPARATORS ... AUTOMATIC OPENING THREADING DIES AND CHASERS. 


No. 3 Jones & Lamson Ram Type Universal Turret No. 7A Jones & Lamson Saddle Type Universal 
Lathe with standard bar equipment. Turret Lathe with standard chucking equipment. 
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THE TOOL TRAVERSES WHILE THE WORK REVOLVES 
On small pinions each gap (as in the tool shown) permits unloading and loading 
without stopping the machine, or withdrawing the cutter from the work. 


The New Fellows Straight-Line Gear Generator differs from previous Gear Shapers. It 
employs a STRAIGHT, or rack-type tool, instead of a osalt t or pinion-type cutter. 
This rack-type tool is carried in a holder mo unted on a swivel plate attached to a slide, 
the latter being reciprocated at speeds up to 1500 strokes per minute. The rack-tool 
holder can be set for cutting both spur and helical gears. 


This revolutionary method for cutting fine- pitch gears will be appreciated especially 
by those requiring extremely accurate gears in large quantities. The machine is designed 
so that it can be manually operated, or it can be equipped with a magazine for auto- 
matic operation. A fully ilustrated 12-page bulletin describing the many outstanding 


features of this new development will be mailed upon request, Write: The Fellows 


Gear Shaper Company, Springfield, Vermont—or 616 Fisher Building, Detroit, or 640 
West Town Office Building, Chicago. 





_.. FROM BLANK TO FINISHED GEAR 
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CINCINNATI Hydraulic Universal Grinding Machines are available in 12”, 


14”, 16” and 18” swings, between center distances up to 72”. Specification 





catalogs G-486 and G-474 will be sent on request. 
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On a CINCINNATI Hydraulic Universal Grinding Machine 
an ordinarily good mechanic is able to handle exceedingly 
accurate work easily and quickly. And this is not because 
the operator is especially skillful, but rather that much of 
the operator’s skill is built into the machine. Here are some 
of the factors which contribute to the extreme accuracy of 
the machine and why it is easily achieved: 

STABILITY. This important requisite is assured by correct 
design, fine materials, expert workmanship and extremely 
sturdy construction. VIBRATIONLESS OPERATION, to 
an unbelievable degree, has been accomplished because the 
machine is compact with unusual mass (correctly placed) 
for its size to absorb vibration; FILMATIC Spindle Bear- 
ings which eliminate spindle flutter the common source of 
chatter; precision balancing (in our own shop) of all motors; 
precise, sensitive and positive controls conveniently placed 


for maximum efficiency; the ability to set various movable 
members in exact relationship to each other, and the widest 
range of speeds and feeds ever built into a grinding machine. 
In fact, just about every constructional detail contributes its 
share toward the extreme accuracy of these grinding ma 
chines. Then, too, there are many other distinctive and 
unusual features you’re going to like. 

CINCINNATI Hydraulic Universals are the logical ma- 
chines to handle your light or heavy toolroom grinding and 
variety production work. They will give you Faster Grind- 
ing, Faster Set-up, Faster Handling, Faster Sizing, and 
maintenance expense is so small it’s negligible. 

Investigate Now! Write for specification catalogs G-486 
and G-474 which give complete details on all features and 


their benefits. Send for your copies today. 


a tania ni nadine tienda oan 


CINCINNATI GRINDERS INCORPORATED 
Cincinnati, Ohio U.S. A. 


CENTER TYPE GRINDING MACHINES + CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES 
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THIS MODEL OF VAN NORMAN 
RAM-TYPE UNIVERSAL MILLER 
is built in 2 sizes 


For the ‘unusually wide field of application of 
this outstanding design of Van Norman Ram- 
Type Universal Miller, we have made it available 
in two different sizes. No. 26 has a work-holding 
surface of 50” x 12” with 28” table travel. No. 
36 (Plain, only) has a work-holding surface of 
58” x 13” with 35” table travel. 


Both models share the same exclusive Van 
Norman features: A swiveling cutterhead en- 
ables the operator to take successive cuts at any 
angle from horizontal to vertical without reset- 
ting the work. Convenient single-lever controls 
of power feeds and 6-way rapid table-traverse 
are located at both front and rear of the ma- 
chine, greatly increasing the ease of operation. 
All controls move in the direction of the move- 
ment desired. In fact, from base to overarm, 
every feature of the No. 26 and No. 36 is de- 
signed to simplify operation, speed output, 


safeguard accuracy and save time. 


| COMPANY, SPRINGFIELD, MASS. 


NOVEMBER 





NOT ONLY ALL CONTROLS FROM THE HEAD... 


ALL CONTROLS CENTRALIZED AND 
MOST CONVENIENTLY LOCATED FOR 
QUICK AND EASY OPERATION ON THE 
NEW “AMERICAN 32 SPEED HOLE WIZARD 





Finger-tip control is a real and accomplished charac- 
teristic of this newest of new radials. Every control 
lever is placed on the head within easy reach of the 
operator and in the most natural operating position. 
Operators are amazed at the ease and rapidity with | 
which this new radial may be handled. 


The direct result of this 
outstanding character- 
istic is more holes per 
hour — less drilling 
time per piece— 
greater returns from 
the pay-roll dollar. 


Consult Bulletins #326 
and 328 for all the 
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| ARMSTRONG TOOL HOLDERS Are Used in Over 96% of the Machine Shops and Tool Rooms | 





Increase output NOW by speeding 
up your present machine tools with 


ARMSTRONG TOOL HOLDERS 


You don't have to wait months for new machine tools to 
increase output in your tool rooms and machine shops. You 
can safely speed-up al] operations on all of your lathes, 
planers, slotters and shapers that are equipped with 
ARMSTRONG TOOL HOLDERS 


The “standard” cutting speeds carried over from the forged 
tool days are no measure of the capacity of an ARMSTRONG 
TOOL HOLDER. These stronger, modern tools will stand up 
to any speed or feed a machine tool can attain. “Standard” 
cutting speeds, as practiced generally, are not necessarily the 
most accurate or efficient cutting speeds. They were usually 
determined by backing down from the first ‘‘critical speed” 


(first vibration point). With the correctly designed 
ARMSTRONG TOOL HOLDERS, trial will usually show: (lst 
a higher “critical’’ point and (2nd) a full range of smooth- 


cuiting speeds beyond the first vibration point. 

If you are trying to increase produciion, check your cutting 
speeds now. For maximum ouiput and efficiency, be sure 
that you have the correct size and type of ARMSTRONG 
TOOL HOLDERS for each operation. 


: 


@ ARMSTRONG BROS. TOOL CO. 


‘The 
315 N. FRANCISCO AVE. 


ARMSTRONG 


Tool Holder People'’ 


CHICAGO, U.S.A. 


Eastern Warehouse & Sales Office: 


199 Lafayette 


o%.. 


New York 
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The LANDIS Line 


STANDARD THREADING MACHINES 
LANDMACO THREADING MACHINES 
BOLT FACTORY THREADERS 


AUTOMATIC FORMING AND THREADING 
MACHINES 


SEMI-AUTOMATIC THREADING MACHINES 
PIPE THREADING AND CUTTING MACHINES 
PIPE AND NIPPLE THREADING MACHINES 
ROLLER PIPE CUTTERS 


CHASER GRINDERS 

ROTARY BOLT THREADING DIE HEADS 

STATIONARY PIPE DIE HEADS 

LANDMATIC HEADS FOR TURRET LATHES 

LANDEX HEADS FOR AUTOMATIC SCREW MACHINES 

LANCO HEADS FOR HAND-OPERATED THREADING 
MACHINES 

LANDIS COLLAPSIBLE AND ADJUSTABLE TAPS 


LANHYDRO (Hydraulically Controlled) THREADING 
MACHINES 


—and The Precision THREAD GRINDER 


MACHINE COMPANY,  Pédnsyivena 
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Up-to-the-minute performance and accurate pipe thread production are assured in the 


Brooklyn Navy Yard through the use of a modern Landis Pipe Threading Machine. 


The machine — in service for the past year and a half — carries its share of the important 
work involved in the naval preparedness program. It handles the threading and reaming of 


Red Brass !/"" and |!/,"" tubing stock with precision and speed. 


Modernization of all threading operations — for parts as well as pipe — is assured through 
the use of Landis Machines and Die Heads. There's a type and size for bringing your 
thread production up to date. 


Investigate the savings you can make — the better quality threads you can produce faster 


and at lower cost — when you LANDISIZE your threads. 


Complete information available on request. 





NOVEMBER 26, 194! 19 











1 
os 


pi eee 


~e: 














H* a problem of internal grinding got 
you bottle-necked? Are there too many 





operations, too much lost time, too many 
spoiled pieces? 
Then rush it by air mail to Bryant. In these 


hectic days your own engineers have prob- 


| 
) 


lems enough without losing sleep over this. 

Rush it by air mail to Bryant. Not only does 
Bryant specialize on internal grinding equip- 
ment. Not only has Bryant production already 


tripled, it is constantly increasing. Not only is 







Bryant all out for defense. There’s another 
factor — Bryant's specialized experience in 
his highly specialized field is unmatched by 
any other organization devoted solely to in- 


ternal grinding problems. 





That's why it pays to air mail your prob- 
lems to Bryant. Whether you're striving for 
| defense today or studying how to cut costs 
i and earn profits on new products for future 
markets, Bryant wants to help you. The thing 
to do with an internal grinding problem is rush 


it by air mail to Bryant. 


BRYANT CHUCKING GRINDER CO. 


SPRINGFIELD, VERMONT. U. S. A. 


| ail to Bryany 
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oo The illustration at right shows a 

CLEARING 160 ton straight sided 

press for 37 M/M cartridge cases, j 

with bed area 36 x 36”. This press f 
“° is capable of producing 30 cases 
i per minute. 








CASE PRODUCTION 


CLEARING STEEL KNUCKLE LEVER PRESSES 
FOR HEADING AND INDENTING OPERATIONS 


These presses are the latest development in CLEARING Crank- 
less knuckle lever design. The frames are welded steel which 
has been fully stress relieved by the annealing process. 

Equipped with automatic ratchet dials these machines will 
head and indent 37 M/M cartridge cases with a gross produc- 
tion of 30 cases per minute in the CLEARING cartridge case 
production lineup. Write today for information ‘on 20; 37. 75, 
90 and 105 cartridge case manufacturing. 


CLEARING SOLID STEEL FRAME STRAIGHT SIDED 
PRESSES FOR ALL DRAWING OPERATIONS 


Equipped with automatic ratchet dial feeds, these presses are 
designed to draw two 37 M/M cartridge cases with each stroke 
of the press. Gross production is 30 cases per minute. The Press 
capacity is 160 tons. Bed area is 36x36 inches. Welded steel 
frames are fully stress relieved. 

These same type presses are adaptable for the blanking 
and cupping operations. Literature sent on request. 
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Mitering a structural angle iron—with a MARVEL No. 8. The blade is 


fed into the work. 
action vise. 


Work is held stationary on the bed in quick 


There's a lot of sawing — cutting-off, mitering 
notching and special cuts wherever ships are be- 
ing built, and work comes in all sizes too. That's 
why you'll find MARVEL No. 8 Metal Cutting 
Band Saws in shipyards and Navy yards, as well 
as in tool rooms and die shops. 


The MARVEL No. 8 is the most universal sawing 
machine built. It will snip off an 4%” drill rod or 
cut off an 18" x 18” structural shape with equal 
efficiency, or will save hours of machining by 
roughing work to size and shape. It will cut at 
any angle from 45° right to 45° left, has a large 
“T’-slotted table (for holding irregular shapes, 
special fixtures, etc.) and both power and hand 
feeds. It is a busy machine wherever found, for 
it does so many different jobs and does each one 
well. 


ARMSTRONG-BLUM MFG. CO. 


"The Hack Saw People” 


5700 Bloomingdale Ave., Chicago, U. S. A. 
Eastern Sales Office: 225 Lafayette St., New York 
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URNING TIME on some vital parts 

for Navy use has been cut from 
21 hours to 3% hours .. . six times as 
fast . . . with Monarch automatic 
sizing controls. Automatic sizing, ap- 
plied to Monarch lathes, provides 
automatic production on such work as 
any combination of steps, taper and 
contour turning, boring or facing. 

Back of such Monarch contribu- 
tions to lathe utility is that attitude 
which we call ‘*The Phantom Gear.” 
Made up of initiative, open-minded- 
ness and courage to try new ideas, 



















“The Phantom Gear” inspires manage- 
ment and men to increase the useful- 
ness and efficiency of Monarch lathes. 


* * . 


This vitalizing force, now enlisted 
in National Defense, has doubled 
our production in 1941 over 1940, 
without any sacrifice of quality. 
When peacetime returns, with its 
demand for more goods for more 
people, at lower cost, Monarch 
will be ready with still more use- 
ful lathes. 


THE MONARCH MACHINE TOOL COMPANY --- SIDNEY - OHIO 
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THE BLANCHARD 











Semi-Steel No. Sides 6 

Stock per side 7g" L piece (6 

Limits +.005” surfaces) 
square OL” | hour and 
to O15” in 16” 35 min. 


Grind LARGE WORK 


flat, square and parallel 


THE SHAPER TABLE, 1512” x 16” x 16”, illustrated 
here, is an excellent example of large, heavy work 
which may be ground with ease on a Blanchard No. 
18 Surface Grinder with 6-inch extended column. 
These tables come to the Blanchard as rough, semi- 
steel castings. Six sides are ground, ¥4” stock being 


taken off each side. 


te BLANCHARD 


MACHINE COMPANY 
64 STATE STREET, CAMBRIDGE, MASS. 


Send for your free copy of “Work Done 

on the Blanchard.” This book shows over 
100 actual jobs where the Blanchard “S 
Principle is earning profits for Blanchard 
owners. 
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Bulletins available 
for each model lathe 




















8-12-16 SPEED MODELS 
14”-36” CAPACITY RANGE 


For SPEED—ACCURACY—POWER and ease of operation, select SIDNEY LATHES 
for your DEFENSE work. Particularly in producing airplane, tank and gun parts 
are SIDNEY LATHES doing an important DEFENSE job. 





The SIDNEY MACHINE TOOL Company 


SIDNEY U.S.A. OHIO 
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In the field of Automatic Stokers the Iron Fireman is truly 
a “National Figure” and, like so many other nationally 
known concerns, the Iron Fireman employs Cleveland 
Power Presses for the mass production of a great many of 
the pressed metal parts which enter into the construction 
of their products, and have found that Cleveland Power 
Presses, because of their rugged construction, extreme 
accuracy and low upkeep, contribute in no small measure 
to their ability to maintain the high production necessary 
to meet a constantly increasing demand for Automatic 
Stokers. 


Some of the numerous pressed 
metal parts such as, Front sheets, 
air circulator tops, rear _ sheets, 
hopper bottoms, air ducts, etc.. 
produced on Cleveland Straight 
Sided Double Crank Presses for 
Iron Fireman Stokers. 


Nodon Vrosses THE CLEVELAND PUNCH & SHEAR WORKS COMPANY (cceland, Ohio 
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@ Versatility --- accuracy -** ease 

of operation — are three recognized 

features of the Fosdick Jig Borer at 
y Tool & Die Co. 


Versatility expressed in adaptabil- 
ity to 4 wide variety of work and 
broad range of operations with mini- 


mum of time for set-up- 


Accuracy, the result of correct 
desig™ sturdy, d con- 
struction, experienced i 


workmanship, is directly respon 






for the continued precision of the 
work produced on Fosdick Jig Borers: 


Convenient, centrally located con 
trols for feeds, speeds and starting 
and stopping machine result in easy 


and speedy operation. 












FLEXIMATIC 


Demonstrates its Speed and 
Drilling, counterboring and tapping brass fuse part com- Accuracy on Fuse 


ponents—doing the entire job in a single chucking of the 
work—producing 500 completed parts per hour! Jobs p p d : 

like this, that demonstrate FLEXIMATIC speed, simplicity art ro uction 
and accuracy, are the reason why FLEXIMATICS are so 

widely chosen for intricate operations on munitions parts. $4, 
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Kingsbury FLEXIMATICS are made up of standard units 
mounted on one of several types of standard bases. This 
method greatly lowers the cost of special machine con- 
structon and, in addition, permits changes to be readily 
made to meet changes in production. In the FLEXIMATIC 
illustrated, individual work holding fixtures in the turret 
are automatically indexed during the indexing of the 
main turret, thus presenting the part in various positions KINGSBURY 
at the work stations so that all the operations are per- c, » See 

formed in a single chucking. J : Pe. \ 


To meet the exacting standards of accuracy and the ——— 
imperative need for speed in munitions produc 


choose FLEXIMATICS by Kingsbury! by K INGSS UR y 
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@ Since 1938 Carlton has increased 
its floor space 180°/,,—and has used 
14 outside sources for Machine work 
but all assembly of all units is com- 
pleted at Carlton Plant 


Carlton has— 
increased productive hours over 
o/ 
100%, 


increased personnel 268°, 


Carlton has also been on a 3 shift, 
24 hour a day schedule, 7 days a 
week for the past 18 months. 


Add this up and you have Carlton's 


answer to speeding up production 
to date—but this isn't all, by Janu- 
ary 1942 production will be stepped 
up another 33!/3°%. 





THE CARLTON MACHINE TOOL COMPANY 


CINCINNATI - - - OHIO 
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ARMOR PLATE 


@ The 90° swiveling column is 21' high and 72" 
across the ways. It has a 42 ft. traverse on the 
bed at 10° per minute. It feeds at ze" to 6" per 
minute thru Ingersoll Patented Johnson Drive. 


@ The bed is 57° long and 96" across the ways, 
which are protected by steel strips winding on 
reels at each end of bed. 


@ The head swivels 90° and travels 13' vertical- 
ly on the column. Traverse rate is 10° a minute, 








feed is s" to 6" a minute. The head contains an 
18" square ram, having a 4° in and out adjust- 
ment. This ram carries and supports the spindle 
at the cutting point. 


@ The machine is electrically controlled from a 
portable push-button pendant. 


@ Feeds and speeds are infinitely variable. 


@ Power clamps are used in locking the column 
and the head. 





E] MILLING . . . 7942 Model 


Machines of the 1918 World War period milled armor PY 
plate at the rate of 16 to 20 inches an HOUR ... They | \ nil 
. > 


were limited in size capacities and types of cutting. 


Until recently, there had been little or no improvement 
in the methods of machining armor plate, since it is a 


product restricted mainly to war time needs. 


The Ingersoll Armor Plate Machine, like all other Inger- 
soll machines, was designed to suit the requirements of 
the job. Faster, more versatile cutting of a hard and 
tough material was needed to produce armor plate in 


great quantities. 
These two views show the limits of 
head swivel and ram extension. 


This machine is doing that .. . It mills at 11/2" to 3" a 
MINUTE ... Machining jobs that took 60 to 72 hours are 
now being done in 4 to 5 hours ... 15 times faster... Its 
elements are adjustable and swiveling over a wide range 
permitting the largest plate sections to be milled with a 
minimum of set-up changes. It operates in many odd 
angles and performs almost any type of cutting includ- 
ing face-milling, profiling, channeling, slabbing, drilling 


and boring. 


THE INGERSOLL 


MILLING MACHINE CO. 
ROCKFORD, ILL. 











/ UNUSUAL 
FLEXIBILITY 
AND POWER 








@ The Kempsmith Maximiller 
is ruggedly constructed and has ex- 
tra power to give it the unvarying 
ability to handle heavy, continu- 
ous cuts on long production runs 
with unusual accuracy. Available 
in Horizontal and Vertical types... 
the Horizontal in both Plain and 
Universal models. 

The Kempsmith Type G geared- 
head milling machine is recom- 
mended for Tool Room work re- 
quiring precision and accuracy, and 
also for lighter production needs. 


Dividing Heads ¢ Heavy Duty 
Vertical Attachments « High 
Speed Universal Attachments « 
Slotting Attachments e Vises e 
Arbors e Rotary Tables 


Catalogues and complete informa- 


tion sent on request. 


KEmpPsmitH « Adie : MaximiLLlER 


KEMPSMITH MACHINE CO. sie =- MILWAUKEE, WISCONSIN 
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) DIVISIONS of the UNION TWIST DRILL COMPANY 


TOOL ECONOMY IS 
IMPORTANT TODAY 


Present conditions make it vitally 
important that maximum service 
be obtained from every small tool. 
One of the first steps toward tool 
economy is to choose tools that 
are known for their ruggedness 
and longer lasting accuracy. 


Choose UNION Tools—treat them 
well—and you will see the results 
of your economy in the longer 
accurate service and uninterrupted 
production you get from every 
tool bearing the UNION name. 
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Ouality Production 
—WHEN THE PRESSURE IS ON! 


Under present demands for quantity production, quality must be 
maintained! When the pressure is on to turn out more and more 
defense materials, Card Taps reveal their inherent ability to turn out 
high quality work on a high production basis. Whatever degree of 
accuracy you wish . . . whatever material you work 
in, Card can supply the taps for quality production. 


Ss. W. CARD MFG. CO., Mansfield, Mass. 











BUTTERFIELD DIVISIONS of the UNION TWIST DRILL COMPANY 


5. W. CARD 
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Tried under rigorous conditions 
of aircraft manufacture, called 

upon to maintain continuous, high | | 
quantity production in all branches 
of munitions work, Butterfield 
Taps have proved their accuracy 
—the hard way! 


Under some of the toughest con- =e : 
ditions ever encountered in eS Seg! 

metal-working, Butterfields have cae | 
lived up to every claim we make 

for them. Choose them for your 

precision threading jobs with 

complete confidence in their 

long-lasting accuracy. 






BUTTERFIELD DIVISION 
DERBY LINE, VERMONT 
ROCK ISLAND, QUEBEC 




















DIVISION of the UNION TWIST DRILL COMPANY BUTTERFIELD 


§. W. CARD 









A GLANCE TELLS THE STATUS .... 


| 
T 











a7 


| A 
ei 














4 i & eh pe 

| Lo : ie ae oY 

/ L ‘ { ji a 
vr i ~ 












































= q 
, | & | 
E BET es pt Ae 
| « ; ‘ $ 7 1 


re 


. . » OF 12,000 PARTS IN PROCESS OF PRODUCTION 


Cleveland Automatic solves control 
problem with McCASKEY SYSTEM 


To quote Mr. L. G. Conover, production manager of the Cleveland 
Automatic Machine Co., nationally known manufacturers of automatic 
chucking, forming and screw machines, ‘We'd be lost today without the 
production control system we installed three years ago . . . production 
control is now vital to our continued operation." 

Under aged pressure of production in this plant, McCaskey Control 

















provides both the scheduling and the constant status of from 10,000 to a 
12,000 machine tool parts in process of manufacture. Planning boards | am Cen 
in the “porerartag department are arranged so that there is a position | ~ che caine - 
for each part in process. The use of special forms and distinctive colors : nl ge ee , 
for each part ticket makes it possible to tell exactly from a glance at es as de 
the board the status of any part or the over-all picture of any machine ara \ ro 
construction order. se ot eas 
The various ticket forms used include part orders, purchase requisi- = \ a se 
tions, factory receiving reports, direct time tickets, inspection reports ERAT DE — 
and final shop transfer tickets. All departments are expected to work Six forms supply information for close con- 
to the dates specified on the pre-written tickets and jobs more than 24 trol of 10,000 to 12,000 parts in process. 
hours behind schedule are followed-up to expedite production. Boards Different colors and up-to-the-minute data 
are subjected to constant check by stock chasers, foremen and company ped on ar css - 
officials. 
With the McCaskey Control system, Cleveland Automatic is able to , WRITe FOR ” 
control inventories, schedule delivery dates on purchases, schedule and rae Pate cg Re Bag ne gel SLO: 
, follow-up parts production, forecast product delivery and meet delivery in nw Tom aad operation of McCaskey Pro- 
| dates promised. In addition, this plant uses McCaskey Tool Control in duction Control at the Cleveland Automatic 
all tool cribs as an essential supplement to production control. Machine Co.  saage 
SENT FREE ON REQUEST _— 
THE McCASKEY REGISTER COMPANY, ALLIANCE, OHIO a0 
rom 0- 
| A-671 DOMES 


MicCASKEY INDUSTRIAL CONTROLS = 


PRODUCTION © INVENTORY e MAINTENANCE @ TOOLS e@ COSTS @ PAYROLL 
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ACCEPTED for 50 YEAR 


SLOCOMB SNAP GAUGE 
MICROMETERS 


These time savers eliminate guesswork in inspec- 
tion or production. The necessity for handling 
a wide variety of Snap Gauges is avoided by 
the use of these instruments. Work can be 
gauged as it progresses. Made in sizes from 
0-1" to 11-12%; metric graduations available 
from 0-25 mm. to 275-300 mm. 


DOMESTIC OFFICES: 4484 Cass Ave., Detroit, Mich. 
St.. New York, N. Y. 274 Croly St., Syracuse, N. Y. 
Denver, Colo. 


FOR CANADA: Arthur Jackson Machine Tool Co., Toronto. 
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In the field of precision measuring devices, 
the name SLOCOMB is invariably associ- 
ated with long-lived and accurate Microme- 
ter Calipers. 


This recognition is the result of more than 
half a century's experience by SLOCOMB 
users in shops in every part of the world. By 
concentrating and specializing on Microme- 
ter Calipers for outside and inside measure- 
ments, SLOCOMB has developed these in- 
struments for every shop use and for every 
modern high production demand. Investi- 
gate the complete SLOCOMB line and you'll 
find many opportunities for speeding up 
inspection and precision measuring. 


SLOCOMB 
CENTER DRILLS 


Slocomb offers these tools in either carbon or 
high speed steel in Center Drill, Combination 
Center Drill and Bell Type Center Drill types. 
S‘zes: Center Drills from %& to 1"; Combina 
tion and Bell type from 4 to 34”. 


Send for the complete 
112-Page Slocomb Catalog 


Ask for Catalog No. 18 which contains full information 
on SLOCOMB MICROMETERS and CENTER DRILLS 
available promptly and sent FREE on request to any 
machinist, inspector or shop man. 


564 W. Randolph St., Chicago, Ill. 3346 Superior Ave., Cleveland, Ohio. 125 Barclay 
1600 Arch St., Philadelphia, Pa. 754 Sheridan Ave., Pittsburgh, Pa. 2217 East 24th Ave., 


PROVIDENCE 


).T. SLOCOMB HIE RHODE ISLAND 




















WITH THE NETWORK 
SYSTEM FAULTY FEEDERS 
ARE AUTOMATICALLY 
DISCONNECTED WITHOUT 
INTERRUPTING SERVICE 


By using a double-throw primary 
switch with each transformer and 
arranging the primary feeders so 
that any transformer can be con- 
nected to either feeder, spare 
transformer capacity is held at a 
minimum. Half of the transformer 
capacity is normally connected to 
each feeder. When a transformer or 
feeder fault occurs, the faulty sec- 
tion is automatically disconnect- 
ed without interrupting service. 
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THESE ADVANTAGES OF THE 





WESTINGHOUSE PLANT NETWORK SYSTEM 


@ Permits load rearrangement or expansion at minimum cost. 


ee service interruptions and production delays. 


ot 
Se 


Ge reereee greater protection against sabotage. 


a Gives better voltage regulation throughout plant. 


2 Cost is comparable to that of other distribution systems now 


in general use. 


No manufacturer increasing production capac- 
ity can afford to overlook the advantages 
offered by the Westinghouse network system 
of power distribution. 

Under the present conventional radial system 
employed in most plants, a failure on any main 
feeder cable results in power interruption to 
an entire distribution bus. Also, in rearranging 
machines to facilitate production, one feeder is 
often overloaded while another is underloaded. 

The network system of distributicn com- 
pletely eliminates these difficulties—failure in 
any primary or secondary cable is automati- 
cally isolated without interruption in the power 
supply. This makes it impossible for a saboteur 
to cause sufficient damage to the system 
to shut down the plant and prevents lost 





WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA. 


production time through accidental faults. 

Also, when additional load is added, instead 
of major revisions in the system, including new 
transformer banks, the network system can be 
extended almost indefinitely by simply adding 
network units. Equally important is the fact 
that voltage regulation on the entire network 
will be approximately the same at all points 
in the system. 

This method of power distribution not only 
serves a new plant’s present needs more effi- 
ciently but provides complete flexibility for the 
future at a cost that compares favorably with 
other systems. Before you build, it will pay 
you to get complete details on how this method 
can be used to safeguard production. Write 
today for folder B-3001. 


J-94426-A 
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} 84 Tapping Operations on the Three 
Faces of 10 Crankcase Sections per Hour 


The two NATCO HOLETAPPERS shown above are being used by an 
aircraft engine manufacturer for tapping a total of 84 holes on the 
3 faces of the upper crankcase section also shown. Production is 10 
parts per hour. The first machine is a Vertical NATCO HOLETAPPER 
complete with a head containing 56 individual lead screw tapping 
spindles. The part is held in a stationary type fixture while 56 tapping 


operations are performed. 


The second machine is arranged with a tapping head containing 
14 individual lead screw spindles. Head is arranged with a hydraulic 
traverse. The crankcase section is held in a 2-position rotating fixture. 
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——OLVES YOUR “HOLE” PROBLEM 


The holes are tapped in one angular face, fixture is indexed 180°, and 
the holes are then tapped in the other angular face. A total of 28 holes 
are tapped with one handling of the part. Production is 10 parts 
per hour. 

NATCO HOLETAPPERS are semi-automatic in operation, are pro- 
vided with ground individual lead screw spindles, and may be used 
for tapping large or small, coarse or fine, straight or taper threads 
simultaneously. This is accomplished by making the lead of the 
ground screw identical to the lead of each tap. 

NATCO HOLETAPPERS are successfully tapping steel, cast iron, 
aluminum, bakelite, and bronze. Write for literature or call a NATCO 
representative. He will gladly assist your engineers in reducing your 
tapping costs. 


THE NATIONAL AUTOMATIC TOOL COMPANY 
Richmond, Indiana, U. S. A. 


Chicago Office: 1809 Engineering Building 
Detroit Office: 409 New Center Building 
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or Efficient 
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SOUTH BEND LATHES 


FY ALLY EFFICIENT on precision toolroom work or close tolerance manufacturing 


operations, South Bend Lathes will help solve your production problems. Hundreds 


of nationally known manufacturers select them when streamlining their shop equipment 
to meet present day needs. Substantial savings in capital investment, power consumption, 
floor space and labor costs have resulted from their installation. They will give you the 
saine efficient, trouble-free service they are giving in the shops of some of the largest 


defense industries, the Army, and the Navy. 


Many features contribute to the efficiency of South Bend Lathes. A wide range of 


spindle speeds permits machining work with maximum cutting tool efficiency. Their 





versatility reduces set-up time to a minimum — lowers cost of change-over from one job 
to another. Smooth, vibration-free operation permits finish turning or boring with such 
precision that subsequent grinding, honing or lapping operations can often be eliminated. 
\ convenient arrangement of controls makes for an ease of operation which reduces 
fatigue and lowers the possibility of error. 

Maximum production at minimum cost can be attained only when the lathe is 
matched perfectly with the job. Made in a wide range of sizes and types, there is a 
South Bend Lathe that will efficiently handle almost any class of lathe work. Write for 


cal log and name of dealer nearest you. 


Lathe Builders For 35 Yeors 
957 East Madison Street South Bend, Indiana, U.S. A. 








KINGSBURY MACHINE TOOL CO. 





PRODUCTION 


ON SMALL LOTS, SHORT RUNS 


@ Builders of high speed machine tools themselves, Kingsbury of 
Keene, New Hampshire is working at top speed to manufacture full 
and semi-automatic drilling and tapping machines for American indus- 
try—most of which are absorbed by aircraft builders and other defense 
industries as fast as produced. And in the speeded up production at the 
Kingsbury Machine Tool Company plant, Cleveland Automatics make 


a definite contribution in small lot, short run production. 


In lots ranging from 200 to 500 pieces, and holding close tolerances, 
shop records show that production of a miscellaneous group of parts 
for their own machines has doubled with the use of Cleveland Single 


Spindle Automatics as compared with previous methods in use. 


These new Model A Clevelands in the 33-inch size up to 8-inch capac- 
ity have four-speed motor drive, universal camming and variable tool 
feed. Model A machines of %g¢-inch to 24-inch capacity have constant 
speed drive, but from 114¢-inch to 24-inch capacity may have two-speed 
drive as optional equipment at slight additional cost. All have typical 
Cleveland features of accessibility and are easily tooled up, advantages 
much appreciated for short runs and small lots. Dependability of 
Cleveland construction holds down-time to a minimum. Ask for 


descriptive literature on the sizes of interest to you. 


THE CLEVELAND AUTOMATIC MACHINE COMPANY 


2269 ASHLAND ROAD - CLEVELAND, OHIO 


Sales Offices: NEWARK—15 Washington Street + DETROIT—2842 W. Grand Boulevard 
CHICAGO—565 West Washington Street * CINCINNATI—507 American Building 


Shown here at left is 
a 13%-inch Cleveland 
Single Spindle Auto- 
matic at Kingsbury, 
and in large view at 
rightaretwo 334-inch 
Clevelands at work 
in the same shop. 
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Photographed through the courtesy of 
KINGSBURY MACHINE TOOL COMPANY 
Keene, New Hampshire 
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MODEL A Single Sondle AUTOMATIC 


MODEL B—Built in °/1s-inch to 2!'/2-inch capacities inclusive 


MODEL A—Built in °/is-inch to 8-inch capacities inclusive 


MODEL AA—Built in 1!/16-inch and 13/s-i 


nch capacities only 











GISHOLT HYDRAULIC AUTOMATIC LATHES 


Production shifts into high with the new Gisholt Hydraulic 
Automatic Lathes. Here, a whole cycle of machining operations 
is carried out automatically, with clock-like precision. Identical 
parts are machined in rapid succession, with extreme accuracy, 
and at a swift pace that no human craftsman could maintain hour 
after hour. Yet, no particular skill is required of the operator. 
Once the tooling is set up, he has only to load and unload the 
machine. If this kind of production fits your problem, get all 


the facts about it. ** &* &* 


Isn't this a good time to ask yourself whether you'll ever go back to 
the slower methods and equipment of a few years ago?— Whether 
you can get along in a postwar world without the production 
economies which these modern, high-speed machines give you? 

The companies that are pulling with the swift current of 
the times will be farther ahead—and better prepared for the 
industrial world of tomorrow. 


FS Look ahead... keep ahead... with Gisholt improvements in metal turning 


GISHOLT MACHINE COMPANY 


1201 EAST WASHINGTON AVENUE e MADISON, WISCONSIN 


SS A, TURRET LATHES * AUTOMATIC LATHES « BALANCING MACHINES 
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THE RIGIDIURNER 


A NEW precesion Lo production turning ) 
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HERE’S WHAT HAPPENS—tThe Rigidturner has a disc type 


form cutter mounted on an arbor. The forging being turned revolves 
past the cutter, which in turn is rotated in timed relation to produce 
eccentric or tapered diameters on the forging. One pass finishes 
a cut. Machine functions automatically—no trained operators re- 
quired. Load and press a button—you get precision duplication 
on a production schedule. 


WILL IT TURN SHELL?—From 75MM to 105MM at astounding 
speeds—and maintains accurate duplication. An 8-spindle rotary 
machine averaged over 120 pieces an hour on 105MM and 185 
pieces an hour is easy on 75MM Shell. The single spindle machine 
shown is equally as fast. 

A BETTER TURNING METHOD 

—HERE’S WHY. You have a high 


production unit—more operating 

minutes per hour—less down time 

—smaller floor space—dquicker CLEVELAND, OHIO 

changeover—and adaptability 

to all types of multiple turning Write for this booklet today—it tells what the RIGIDTURNER is — how it 
operations. We can prove it. works—and how it will cut your costs for turning multiple diameter work. 
THE CLEVELAND HOBBING 


MACHINE CO. © Cleveland, Ohio 
Also builders of Cleveland Rigidhobbers 




























Get more out of your FF 


Isis Borer } 





New exact indexing 
figures eliminate time 
lost in caleulating by 
draughtsmen and 
machine operators... 


costly errors avoided. 








® Published to help speed up National Defense 


Here, for the first time, are all the necessary angles in degrees, minutes and nearest 
second for dividing a circle into any number of equal parts from two to one hundred 
inclusive. Correct chordal distances also are given in each case, accurate to six 
places. Now it is not necessary for jig borer operators to spend hours figuring 
out angles while their machines stand idle. Or, if the mathematics is done in the 
draughting room, there is an equal saving of time. In either case the errors are 
eliminated, costly mistakes and spoiled work reduced. This book is printed on 
heavy stock, cellophane laminated to stand up under continual use. We have made 
it available at just what it cost us to produce... $10.00 a copy. It will save many 
times its price on the first job you have requiring polar coordinates. The edition 
is limited. To obtain a copy of “Angular Circle Indexing Calculations” send your 
order to Pratt & Whitney, Division Niles-Bement-Pond Co., West Hartford, Conn. 
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’ Barber-Colman Gives You TAPER SPLINES. 


To Key Hubs On Shaft Ends 


» The Modern Way 
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HE application of B-C Taper Splines to truck rear 
axle pinion drive shafts has greatly increased 
torque capacity and produced unfailing dependability. 


Taper splines are quickly and economically hobbed 
on Type T Hobbing Machines, as shown. Here 
6-key Taper Splines 23” long by 2” O.D., are 
hobbed at the rate of 5 per hour, and one man can 
run four or more Hobbing Machines. Hob life is 
100 pieces per sharpening. 


Multiple integral keys provide super driving strength 
and the taper accurately locates the mating part 
concentric on the shaft. This method of mounting 
is unexcelled for heavy operation involving high 
torque or reciprocating stresses. Key-failure is elimi- 
nated and greater loads are transmitted. Mating 
hubs are readily produced by broaching a taper 
reamed hole with a standard spline broach. 


The above pinion drive shafts are hobbed on this Barber-Colman 

Type T Hobbing Machine in the shop of a large truck axle 

manufacturer. Note that this machine can also be used 

for hobbing Straight Splines, or for hobbing spur gears, heli- 
cal gears and special hobbed forms, 
when desired. 


© Write for Bulletin F-1403 which fully B-C Taper Splines may improve the performance of 





describes the B-C Type T Hobbing Ma- 
chine, designed especially for producing 
Taper Splines in one operation on a 
production basis. 


DATA ON 


your products or reduce maintenance cost. Why not 
ask Barber-Colman engineers for the complete facts on 
the application of Taper Splines to your products. 


THIS JOB 


Part — Pinion drive shaft for truck axles; 4620 special 
steel, hobbed before hardening. 

Operation — Hobbing Taper Spline 23/9” long with 
2.000” O.D., 1.620” to 2.000” tapered root dia., 
and 0.496” — 0.497" key width. 

Hobbing Machine — Barber-Colman Type T Hob- 
bing Machine. 

Hob — Barber-Colman patented Taper Spline Hob; 
3” dia. x 4” long with 114” straight bore; single 
thread; 16 gashes. 


W ork-Holding — Collet chuck between centers, located 
by means of a stop. 


Feed —0.028" per rev. of work... Hob Speed — 821.p.m. 
Pieces per Sharpening — 100. 
Production — 5 taper splines an hour. 


Remarks — In addition to taper splines, they use this 
Type T for cutting straight splines; some of which 
are on long shafts which extend through the 
machine spindle. 





Barber-Colman Company 


General Offices wd Plant 201 Loomis St., Rockford, Illinois, U. S. A. 
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HOG!. HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS 
REAMER SHARP- 
ENING MACHINES 
MILLING CUTTERS 


SPECIAL TOOLS 








OPERATION 


Drill and tap 5/16—I8 thread lock 


screw hole in shell nose. 
Two Position Sliding Fixture. 


THE AVEY DRILLING MACHINE CO. 


iNCtINNATI, OH IO 


This AVEY drilling machine drills and taps—speedily 
and efficiently—75 m/m—90 m/m—and 105 m/m 
shells for defense. That's one of its jobs for today. 


CMG ow 


When peacetime requirements are again first—this 
AVEY drilling machine—because it is standard design 
—retains the place for which it was originally in- 
tended — YOUR PRODUCTION LINE — certainly a 
wise investment—this AVEY drilling machine that will 
do TODAY'S JOB and TOMORROW'S JOB. 


Because this AVEY DRILLING MACHINE 
is standard design—your order will receive 
better delivery. 
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IN THE PAST 12 MONTHS 
MACHINE TOOL BUILDERS USED 


HOOOTOL 
MEEHANITE CASTINGS 


MEEHANITE FOUNDRIES 
SALUTE AMERICA’S 
MACHINE TOOL INDUSTRY 


For its outstanding achievement in 











increasing production to meet the needs of 
our National Defense. 


The manufacturers of Meehanite Castings are justly 
proud of their contribution to the accomplishments 
of this mammoth industry. By providing castings 
of definite physical properties, Meehanite has con- 
tributed much to the strength — machinability — 
superior wear resistance — freedom from structural 
defects—of the countless parts used in the construc- 


tion of modern machine tools. 


The following pages illustrate machines built by a 
few of the many Machine Tool Builders now using 


Meehanite castings. 


MEEHANITE RESEARCH INSTITUTE 


311 ROSS STREET ° ° ° PITTSBURGH, PA. 
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In the Cincinnati Shaper Com- 

. pany's 16" Shaper Meehanite 
Monarch Lathe uses Meehanite Castings for a ' Castings are used for ram, crank 
tailstock, apron, gear box, taper attachment, (‘ey gear, swivel head, back guage 
face plates, compound rest, steady rest and ‘ “¥ guide, swivel head slide and oil 
end guards. : . ‘ pump. 











All iron castings 
used by Cincinnati 
Milling . Machine 
Co. and Cincinnati 
Grinders, Inc., are 
Meehanite Cast- 
ings. 





Cleereman Jig Borer, Meehanite is used in spindle 
head, column, table, carriage, and bed base 
castings. 





THOUSANDS OF TONS OF 


MEEHANITE 
CASTINGS 


ARE USED BY THESE AND 
OTHER LEADING 
MACHINE TOOL BUILDERS 


Cincinnati Shaper Co. Farrell-Birmingham Co., incorporated Kearney & Trecker Corporation 
(Shapers & Shears) (Roll Grinder) . (Milling Machine) 
Meehanite used in six vital points There are 159 Meehanite castings in Meehanite used in a number of busBdydraulic 
in shaper (shown) and also in this machine weighing approximately ings in above machine. 


Cincinnati Shear. 192,200 pounds. 
. . 


















ere of Meehanite. 


The Oilgear Company 
(Fluid Power Pump) 
busiHydraulically operated reversing 
Plungers in combination control valve 


IMEEHANITE BENEFITS MACHINE TOOLS-- 





Meehanite castings contribute their share to exactness, 
accuracy, durability of machine tools —because the 
Meehanite processes are themselves scientific. These 
processes eliminate guesswork in casting production and 
provide needed engineering and physical properties, 
carefully controlled to meet the requirements of the job. 
Result — better machinability — freedom from structural 


defects—added resistance to wear—greater strength. 


The equipment shown illustrates the wide application of 
Meehanite Castings in the machine tool field and gives 
you tangible evidence of its growing acceptance among 


builders of precision tools for industry. 


Write for our new bulletin No. 12 “Design with Con- 
fidence." 


Rivett Lathe & Grinder, Incorporated 


200 ft./min. 


National Broach & Machine Co. 


(Cabinet Lathe) : (Roto Mills) (Tapping Machines) 
Large back gears are Meehanite, pro- Meehanite selected for use at several Air control valves made of Meehanite 
viding extreme quiet at top speed— points. 





99% of this special shell turn- 
ing lathe is Meehanite. (Built 
by Stearns-Roger Manufactur- 
ing Co., Denver, Colo.) 
























Farrel-Birmingham Roll Grinder—Meehanite is used 
in Headstock, Face Plate Pulley, Spindle Wheel 
Head, Sub Base, Carriage, Swivel Base, Back Bed, 
Footstock, Roll Carriage and Front Bed Castings. 








R. G. Haskins Co. 





Ajax Manufacturing Company 
American Tool Works Company 
Carlton Machine Tool Company 
Cincinnati Bickford Tool Company 
Cincinnati Grinders, Incorporated 


The Cincinnati Milling Machine 
Company 


The Cincinnati Planer Co. 
The Cincinnati Shaper Co. 
Cleereman Machine Too! Company 


The Cleveland Automatic Machine 
Company 


Davis Keyseater Co. 

Ex-Cell-O Corporation 
Farrel-Birmingham Company, Inc. 
Fosdick Machine Tool Co. 

Fray Machine Tool Co. 

Gear Grinding Machine Company 
George Gorton Machine Co. 
Gisholt Machine Company 

Gould & Eberhardt 


Hannifin Manufacturing Co. 
Hardinge Brothers, Incorporated 
R. G. Haskins Co. 

Lodge & Shipley Machine Tool Co. 
F. A. Maxwell Company 

The Monarch Machine Tool Co. 
The National Acme Company 
National Broach and Machine Co. 
National Machinery Company 
Norton Company 

The Oilgear Company 

Rivett Lathe & Grinder Inc. 

A. P. Schraner & Company 


William Sellers & Company, 
Incorporated 


Smith Engineering Works 
F. J. Stokes Machine Co. 


Thompson Grinder Company 
Ultra-Lap Machine Co. 
The West Tire Setter Company 


ANSONIA, CONN... 
BETHAYRES, PA...... 
BRIDGEWATER, MASS.. 
BUFFALO, N. Y 
CHARLESTON, W. VA 
CHATTANOOGA, TENN 
CHICAGO, ILL......... 
CINCINNATI, OHIO.. 
CINCINNATI, OHIO. 
CLEVELAND, OHIO... 
DENVER, COLO 
DETROIT, MICH..... 
FLINT, MICH.... 
HAMILTON, OHIO.. 
IRVINGTON, N. J 

LOS ANGELES, CALIF 
MILWAUKEE, WIS 


West Tire Setter Co. 


Farrel-Birmingham Co., Inc. 

H. W. Butterworth & Sons Co. 
The Henry Perkins Co. 

Pohiman Foundry Co., Inc. 
Kanawha Manufacturing Co. 
.Ross-Meehan Foundries 

.Greenlee Foundry Company 
Cincinnati Grinders Incorporated 
The Cincinnati Milling Machine Co. 
..Fulton Foundry & Machine Co. 
..The Stearns-Roger Mfg. Co. 

; -Atlas Foundry Co. 
General Foundry & Mfg. Company 
Hamilton Foundry & Machine Co. 
Barnett Foundry & Machine Co. 
Kinney Iron Works 

Koehring Company 


Davis Keyseater Co. 


MT. VERNON, OHIO, GROVE CITY, PA. 
Cooper-Bessemer Corporation 
The American Brake Shoe & Foundry Co. 
OAKLAND, CALIF ..Vulcan Foundry Company 
I I 5-5 .o 5 0rc'5 oc.n- ain niw nce els ex olarelalep meme E. Long, Ltd. 
PHILADELPHIA, PA Florence Pipe Foundry & Machine Co., 
(R. D. Wood Company, Selling Agents) 
Warren Foundry & Pipe Corp. 
Meehanite Meta! Corporation 
Rosedale Foundry & Machine Co. 
American Laundry Machinery Co. 
Banner Iron Works 
..Valley Iron Works 
LONDON, ENG The International Meehanite Metal Co., Ltd. 
WATERLOO, N. S.W Australian Meehanite Metal Co., Ltd. 
JOHANNESBURG, SOUTH AFRICA 
Meehanite Metal Co. (S.A.) (Pty.) Ltd. 


NEW YORK, N. Y 


PHILLIPSBURG, N. J 
PITTSBURGH, PA 
PITTSBURGH, PA 
ROCHESTER, N. Y 
ST. LOUIS. MO 

ST. PAUL, MINN 


Thompson Grinder Co. 


Cleveland Automatic Machine Co. 


(Shell Banding Press) (Keyseaters) (Surface Grinders) (Screw & Chucking Machines) 
Meehanite selected for base, pump, Bases and other important parts made All hydraulic valves made of The tool turret is made from Méehan- 
frame and other hydraulic parts. of Meehanite. Meehanite. ite casting. 








e It is only natural that a manufac- 
turer who has pioneered the design 
and construction of equipment 
which is now playing such a vital 
part in defense production should 
enlarge its facilities to meet the 
urgent needs of this national emer- 
gency. 


The new plant illustrated represents 
Lees-Bradner’s answer to the de- 
mands for more and more machine 
tools without sacrificing the sturdy 
construction, precision and high pro- 





ductive capacity of every unit bear- 
ing the Lees-Bradner nameplate. 


THE LEES-BRAD Hae CO. 


CLEVELAN D 
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y ‘hi 
Arc travels across switch jaw. Arc 
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house safety switches have 
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PRODUCTION INSURANCE 


WESTINGHOUSE 


“DE-ION” LINESTARTER 


Magnetic Across-the-line 
Starter 
CLASS 11-200 

Push-button operated—built- 
in or mounted separately. 
Small, compact construction 
saves space. Bi-metal over- 
load protection — hand or 
automatic reset. ‘“‘De-ion”’ 
protection for contacts re- 
duces maintenance. Vertical 
magnet operation speeds con- 
tact opening and prevents 

accidental operation. 


WESTINGHOUSE 
COMBINATION LINESTARTER 


For Motor Control and Circuit 
Protection 
CLASS 11-206 


Magnetic motor starter—motor- 
circuit switch—motor overload 
protection—nofuze circuit protec- 
tion—all in one unit. Bi-metal 
gives permanently accurate over- 
load protection. “‘De-ion”’ quench- 
ers protect contacts—save main- 
tenance. Four-in-one Unit saves 
installation time—saves space— 
saves wiring—provides greater 
protection for operators. 





WESTINGHOUSE 
AB-I BREAKER 
For Circuit Protection 


Eliminates switch and fuses. 
Bi-metal overload protection. 
““De-ion” protection for con- 
tacts. Saves maintenance 
time and production time— 
circuit outages can be re- 
stored by operator. No live 
parts exposed. Door opens 
only when switch is in “Off” 
position. Occupies approxi- 
mately 40% less space than 
switch and fuses. 


WESTINGHOUSE “DE-ION” 
MOTOR WATCHMAN 


Manual Across-the-line Starter 
for Motors up toe 71/2 hp. 
CLASS 10-100 


Quick - make, quick - break 
toggle action prevents “teas- 
ing’”’ contacts. “On,” “Off,” 
“Tripped” positions self-in- 
dicating. Bi-metal disc over- 
load protection. ‘“De-ion”’ 
protection for contacts. Ample 
wiring space. Rust-resisting 
parts. Silver contacts. Key- 
hole mounting for quick, easy 
installation. 





otors and Control 
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The possibilities of angular wheel base grinding 
are not fully understood by everyone. Three 
classes of work lend themselves to this method. 
They are: 


l—The simultaneous grinding of a journal 
or a diameter and an adjoining face so as 
to both increase production and maintain a 
higher degree of concentricity between the 
two surfaces. 


2—The grinding of a face or a flange so that 
only the corner of the wheel will meet the 
work, allowing straight line contact which, 
because of the freer cutting action obtained, 
both increases output and betters finish. 


3—The grinding of a diameter or a journal 
where the nature of the work or the work 
holding fixture causes interference when the 
wheel is fed in with the wheel base in nor- 
mal position. 


Numerous types and sizes of Landis Grinders 
with the wheel base set at an angle have proven 
_ highly successful in the performance of hundreds 
of operations. The ones illustrated here are 
typical. Take the seven at the top: 


LANDIS TOOL C 























N38—Grinding the flange of a radial ar- 
plane crank on a Landis 25” Type D Radial 
Crank Grinder. 


D120—Grinding the pin of an airplane 
sleeve crank on a Landis 10” Type C Plain 
Grinder. 


D121—Grinding the chamfer of an airplane 
sleeve crank on a Landis 10” Type C Plain 
Grinder. 


L140—Simultaneously grinding the journal 
and adjoining face of a side gear on a 
Landis 6” Type C Plain Grinder. 


L167—Grinding a clutch connection journal 
on a Landis 6” Type C Plain Grinder. 


A36—Grinding a link assembly on a Landis 
4” Type H Plain Grinder. 


D34—Grinding the outside face of a crank- 
shaft flange on a Landis 10” x 36” Type C 
Plain Grinder. 


Angular wheel base grinding has its limitations. 
Our Sales Engineering Department will be glad 
to make a study of your requirements and 
recommend whether your work can best be 
handled in this manner or otherwise. 383 


WAYNESBORO 
@ PENNSYLVANIA 
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WITH THE 


Consolidated Machine Tools are de- 
signed essentially for top performance 
under “three-shifts-a-day” pressure. In 
the Philadelphia Navy Yard, where the 
machines illustrated are installed, as in 
other government and private plants, 
you will find accurate, rugged, speedy 
Consolidated Machine Tools doing 
their share in the rapidly accelerating 


INE TOOL CORPORATIO 


Gn E ove. at 2. OR ae 


BETTS MACH 


N $OkLIODATE DBD 


h. 


EA 
I 








4 EAD OF SCHEDULE 
HELP OF 


. HINE TOOLS 


defense program. Simplicity and ease 
of operation added to this ability to 
stand up under severe service make 
these tools a welcome addition in shops 
that are demanding the utmost in speed 
and reliability. 











Betts 25-foot Vertical 
Boring Mill in Phila- 


If your production problems involve de- geigtta “Navy "Yard 


working on a propeller 
for one of the Navy's 


fense contracts Consolidated Machine 7 a, eg FB 


trol of all functions 
makes operation and 


Tools may be able to help you. Ask us. . ae -* 


ly easy 


Betts Armor Plate Pit Type Planer shown 
at the left was designed and built by 
Consolidated for performing various 
planing operations on tough armor 
plate. New and advanced design and 
construction features facilitate rapid 
machining at the Philadelphia Navy 
Yard. Traveling crossrail with two tool 
heads for longitudinal cuts and third 
tool head on back of crossrail for trans- 
verse cuts speeds up planing work in our 
battleship construction. Stationary table 
centrally pivoted facilitates taper plan- 
ing and cuts down handling and setting- 
up time. 
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OWERFUL, accurate and a bril- 

liant finisher, this Norton Heavy 
Duty Hi-Swing Grinder is the gen- 
erally accepted standard for radial 
type aviation motor crankshafts, 
admirably meeting the exacting re- 
quirements of a most exacting in- 
dustry. 


Developed over a period of many 
years—similar Nortons were grind- 
ing shafts of this type long before 
the advent of our Defense Program 
—this heavy duty machine is a tried 
and proven precision tool. 


Long the United States standard, 
our British friends were considerably 


concerned at first by its size and 
massiveness. On the basis of per- 
formance alone, however, the wis- 
dom of their choice has been 
demonstrated. There is no finer 
testimonial than the satisfied cus- 
tomer. 


NORTON COMPANY, WORCESTER, MASS. 


New York Chicago Cleveland 
Detroit Hartford 


M-440 








{NORTON | 


| GRINDING MACHINES 
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teps rmament 
WITH CONOMATICS 


o IS B sf Front view of a 6 spindle Conomatic. 


Hose connections produced 
on a 6 spindle Conomatic. 


Write NOW for 
particulars and 
catalog. 
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BORING, DRILLING AND. 
MILLING MACHINES 
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CLEVELAND | 
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THE CLEVELAND PLANER COMPANY 


O pen Gide Planers Exclusively Since 1/900 
3148 SUPERIOR AVE. CLEVELAND, OHIO 
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PLANNERS 


contribute 
to all phases of 


NATIONAL 
DEFENSE 


@ In matching the National Defense 
demands for greater production of all 
defense materials Cleveland Planer 
Company has contributed materially 
to Machine Tool, Airplane, Tank and 
Naval expansion programs. 


In all phases of National Defense work, 
wherever Cleveland Planers are op- 
erating, they are producing accurate, 
difficult work, quickly, efficiently. 
Smoother reversing — faster cutting 
and return speeds—less time lost 
between cuts are features responsible 
for the wide use of Cleveland Planers 
in the present national emergency. 







WRITE 


for our NEW full 


descriptive bulletin. 
+ 
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SPEEDING MACHINE TOOL 
PRODUCTION 


Throughout the many plants engaged in building 
more machine tools faster you will find Cleveland 
Open-Side Planers on a wide variety of work help- 
ing to speed production of sturdy, accurate ma- 
chine tools for defense industries. 





S —/ YP sae 


FORTIFYING THE AIR 


In many of the major airplane plants throughout 
the nation Cleveland Open-Side Planers are work- 
ing long hours producing parts for the winged arm 
of the Army and Navy. 












TANK PRODUCTION 


The increased activity in tank production finds 
Cleveland Open-Side Planers located at strategic 
points throughout the plants responsible for im- 
proving the daily output of tanks. 











A TWO OCEAN NAVY 


And again in the large shipyards that are now striv- 
ing to bolster American Defense with a two ocean 
Navy you will find many Cleveland Open-Side 
Planers performing a wide variety of operations to 
help complete this task in record time. 
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. . . to do its part in supplying precision machine tools urgently needed for defense 
work. By plant expansion on a large scale, by more than doubling the number of 
employees, by working three shifts a day, by rearrangement of factory facilities 
to obtain even greater efficiency, by installation of new 
equipment and continuous use of every machine, and by 
subcontracting to other shops wherever possible — all 
resulting in an output many times what it was only a 
year or so ago — Ex-Cell-O management and men have 
translated into worthwhile action a determination to do 
their full share in building up this country’s defense.” 


—from statement in recent issue of Ex-Cell-O TOOL TIPS by Phil Huber, Pres. of Ex-Cell-O Corp. 


\V 
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Y Precision THREAD GRINDING, BORING AND LAPPING MACHINE! pro. 
aq TOOL GRINDERS, HYDRAULIC POWER UNITS, GRINDING SPINDLE! ppy 
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Precision thread grind- 
ing, developed commer- 
cially in this country by 
Ex-Cell-O, has been a 
major factor in stepping 
up the standards of accu- 
racy and production for 
the whole machine tool 
industry. Practically all 
modern machine tools 
built for accurate work 
use precision thread 
grinding to obtain the 
high finish required to- 
day for lead, elevating 
and adjusting screws, 
and for other threaded 
parts. ... To left is sec- 
tion of one of Ex-Cell-O's 
assembly lines for the 
production of Precision 
Thread Grinders 
(Ex-Cell-O makes eight 
different styles of Preci- 
sion Thread Grinders, en- 
abling manufacturers to 
select machines exactly 
suited to their require- 
ments). The assembly line 
shown is located in one of 
several additions recent- 
ly made to Ex-Cell-O's 
three plants in Detroit. 


Early in 1935 Ex-Cell-O was already working 
closely with notional authorities in the develop- 
ment of precision machines that are now oper- 
ating day and night in Government arsenals and 
plants of private industry—in volume production 
of materials required to safeguard America. Recog- 
nized then, as now, as a pioneer in the designing 
and building of machine tools that operate to the 
most practical degree of accuracy and efficiency, 
Ex-Cell-O was asked to bring its engineering and 
manufacturing skill to the task of developing a 
shell-turning lathe—and later a horizontal-type 
rifling machine—that would incorporate advanced 
features required by the Ordnance Department. 
° . Here is shown a picture of shell-turning 
lathe, designed and built by Ex-Cell-O in associa- 
tion with Alex Dow, Chief of the Detroit Ordnance 
District, to left in group, with Phil Huber, President 
and General Manager of Ex-Cell-O, to right, and 
Thor M. Olson, Ex-Cell-O's Vice-President, in center. 


1 BROACHES, CUTTING TOOLS, 
f° DRILL JIG BUSHINGS, PARTS 


‘DETROIT, MICH 
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Stock removal. up to .060” or .075” at rates as 
| high as 65 cubic inches per hour, to generate — 
| ' Correct size, straightness and roundness. is the 
: dominant feature of Micromatic Honing. The 
Micromatic Honing Process (available with Auto- Fndevs..cotiial : 3 
_tatic Microsize for bores up to 2” in diameter “ conditioning in lacement of worn tubes u 
' and 6” long) will generate uniform size within to 16” caliber. . sth 3 


Typical gun barrels regularly honed in 
production by Micromatic equipment in- 
clude 50 caliber machine guns—20 milli- 
meter cannon, 37 millimeter cannon, as 
well as other and larger calibers up to 
and including 16” and 18”, and from 30” 
up to 75 feet in length. 


+ 
External honing of recoil piston rods gen- 


erates accuracy within .0001” to .0003” 
and any desirable finish. 











* 


Recoil cylinders Micromatic honed. Circu- 
lar illustration—looking down the bore, 
The regularity of the eccentric rings (a 
phenomenon of smooth surface finish) evi- 
dences round and straight accuracy gen- 
erated in typical ordnance applications 
within .0005” to .0007” as measured with 
both star and electric gauges. 





* 





Typical of tooling used for honing large 
caliber guns is this hydraulically actuated 
tool. This tool was designed for bores 18” 
in diameter, 62 feet long. 





Automatic Honing with Automatic MICR-O-SIZE 
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Hones used by a foreign govern- 
ment for honing tubes and cas- 
ings of 3.7” anti-aircraft guns. 


MICROMATIC HONE CORPORATION 
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In Greater Numbers 


for Better and Faster Milling fj 
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Versatile Machines 
For End Milling 
Face Milling 
Die Making 


Ask for complete information on 
— with ALL the requirements for accurate these precision Milling Machines 


toolroom work and production milling BS jadi a te 
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KIND OF HELP... 


















LATHES 


have those special features 
for those special results 


When you read the HYDRATROL operating features 
in the panel above you'll get a pretty fine idea 
of why your HYDRATROL Lathe doliars buy you 
valuable production help . . . dependable, fast, 
low-cost performance whether you are in an emer- 
gency production period or meeting normal orders. 
To know all about the HYDRATROL, get the latest 
bulletin — it describes the modern construction 
and functioning of the patented and exclusive 
Lehmann HYDRATROL features that have proved 
to be the best kind of help. 


MACHINE COMPANY 


CHOUTEAU AT GRAND ST. LOUIS, MISSOURI 














DEPOSIT A-C POWER.™ 
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withdraw accurately controlled surges of D-C current 
for more uniform welding of aluminum 


Tough job, aluminum welding. You need com- 
paratively high voltage in a narrow current 
range. Aluminum and other alloys used in 
modern planes have a very narrow plastic range. 
How to get the exact welding current you need 
without disruptive surge demands on power 
systems, without installing costly auxiliary 
equipment, has long been a problem. 
CONDENS-O-WELD solves the problem. 
Energy is drawn from a 3-phase a-c power line, 
rectified, stored electrostatically and released in 
accurately controlled discharges to the welding 
machine. A complete, compact, enclosed unit, 
Condens-O-Weld can be used with any electro- 
static stored energy type resistance welder. 
With precision control of voltage, current and 
wave form, aircraft producers are getting welds 


of uniform strength and soundness not possible 


with any previous method. If your welding prob- 
lem demands action now, you’ll be glad to learn 
that Condens-O-Weld units are ready now! 
For detailed data, write Westinghouse Electric 
& Manufacturing Company, East Pittsburgh, 
Pa., Dept. 7-N. 


2 WAYS 


CONDENS-O-WELD HELPS 
KEEP PLANE PLANTS AT 
PEAK EFFICIENCY 
1. BALANCED 3-PHASE LOAD 
Power requirements spread over 
three phases, not concentrated in 
surge demand on a single phase. 
2. MINIMUM PEAK KV-A DEMAND 
Fast charging rate with efficient 


electrostatic storage of power cuts 
peak kv-a demand to a minimum. 
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Westinghouse 


CONDENS-O-WELD 
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FOR EVERY TYPE 
OF SLOW-SPEED DRIVE 


Westinghouse 
GEARED DRIVES 
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e This beautiful new plant not only 
provides more than double our 
present capacity but will be op- 
erated in addition to our old plant. 
Thus King “steps up” production of 
Vertical Boring and Turning Ma- 
chines with 

Increased Floor Space 
Increased New Equipment 

Tripled Productive Capacity 


NING Machine’ Toe 


wi 


King Vertical Boring and Turning 
Machines are sturdy, flexible ma- 
chine tools designed and built to 
stand up under the heavy 24-hour 
schedules necessary in today’s 
emergency. For the tough assign- 
ments of “all out” production and 
for low cost boring and turning re- 
quired of peace time operation se- 
lect King Boring Machines. 


(5... Cincinnati: Ohio 
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26 Years of Motor Service ... With never a Motor 
Failure! That’s the Story of Two Allis-Chalmers 300- 
Horsepower Motors Operating San Francisco’s Historic 
California Street Cable Car System! 


YOU GET a different kind of a 
street car ride in San Francisco... 


As part of the picturesque back- 
ground of this colorful city, cable 
cars climb hills that would balk or- 
dinary trolley cars . . . grades as 
sharp as 21%! And down under 
the tracks are moving continuous 
cables .. . eleven miles of them... 
kept going at a steady pace of 814 
miles per hour by two Allis-Chalmers 
300-hp Lo-Maintenance Motors lo- 
cated at the central station. 


No Motor Failures in 26 Years 
There’s a fascinating story here. 
Built by Governor Leland Stanford 
in 1878 . . . destroyed in the earth- 
quake and fire of 1906... the Cali- 


fornia Street Cable Railroad occupies 
a unique place in municipal street 
transportation systems. But that’s 
only part of it — 


For the Allis-Chalmers Motors are 
doing a behind-the-scenes job that 
is equally interesting to every motor 
user. Providing power to operate 
60,000 feet of underground cable 

. running an average of twenty 
hours a day . . . there’s never been 
a motor failure with these motors 
since they were installed 26 years 
ago! Significantly, it’s the same kind 
of dependable, long-life, low-cost 
service that Lo-Maintenance Motors 
have given in thousands of other in- 
dustrial installations all over the 
country. 
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TWO ALLIS-CHALMERS 300-HORSE- 
power motors keep eleven miles of 
underground cable in steady motion 
20 hours a day to operate the famous 
California Street cable cars. Shown 
here with one of the motors is 86-year 
old James W. Harris who recently 
retired as president of the company. 


If this is the type of motor pet- 
formance you want in your plant, 
get the facts about Lo-Maintenance 
Motors. The engineer in the dis- 
trict office near you will be glad 
to give you the information you 
want. Or you can write Allis- 


Chalmers, Milwaukee, Wisconsin. 
A 1369 





©) ALLIS-CHALMERS LO- "MAINTENANCE MOTORS 


A COMPLETE LINE FOR EVERY PURPOSE. 


-ONE-HALF HORSEPOWER wai 
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ANNOUNCING: 


OL RM LLL 
IW NEW TEXROPE SUPER -7/ 


50% STRONGER CORDS! Sensational 


new 
Flexon process makes cords 50% 


stronger than 
even those in former great Texrope belts. 


? 20% MORE CORDS! Count them! You get 20% 
more of these tough, extra pulling power cords in 
every Texrope Super-7. 
INCREASED LIFE! Cords float on amazing cool- 
pa bbebetbot-mmmenet-jobloseMmb atte) el am aet-tame-l elle) a e\mrjelelel 
actually increases belt life phenomenally. 
4 EXTRA PROTECTION! Exclusive duplex-sealed 


cover protects pulling cords against dirt, grit, mois- 
ath a-Mr- bole Mohd ol) at-(eh',-) aE J (Joel ehe-e 

















LOOK OUT FOR DANGER 
in belts with stiff, un- 
pliablecords 'Suchbelts 
look strong... but actu- 
ally they buckle over 
sheaves, build up ex- 
cessive heat that attacks 
pulling cords. Result: 
Belt failure far sooner 
than you expect it. 


WARNING SIGN! 

ing, slipping belts 
— a po stretch 
not backed up by bal- 
anced cord strength, 
Motor must be pulle 
back often to take up 
slack. Result: When 
stretch limit is reached 
belt breaks under ten- 
sion, 


SUPER-7 TEXROPE BELTS 


are made by amazing 
Flexon process that 
combines flexibility 
with low stretch...great 
strength. Cords float on 
cool-running, shock ab- 
sorbing cushion rubber. 
Result: true strength 

.. true pulling power 
; true endurance. 


A1435 


as ¢@ 2 





DISCOVERED! A new way to make load-carrying V-belt cords — 


the Flexon process! 


In this amazing new method, the cords are made smaller .. . 


and 50% stronger. And because they are smaller, 20% more of them 
are used in each belt, 


That’s the big news behind the new Texrope Super-7 V-belt. But 
that’s not all the news — 


For in this new belt we use a new special heat-resisting rubber 
compound that acts as a cushion to absorb operating shocks and 
dissipate internal heat. And we wrap the belt in a new “duplex-sealed” 


two-ply cover for extra protection against dirt, moisture, and other 
destructive elements. 


Added up, these four-fold advantages mean you get more pulling 


We want you to know all about Super-7 V-belts. We want you to 
try them. For here are belts that are better... and they cost no more! 


For the complete story about Super-7, call the Texropé dealer near 
you... or the Allis-Chalmers district office in your neighborhood. 


Available in All Sizes ~ 
VY, bp to 2000 bp. 














With Just One Month’s Production of Phillips Screws 





18 Phillips Screw Manufacturers can absorb tremendous 
defense orders — and still deliver to the rest of Industry. 


Regardless of the business you’re in...if you want 
Phillips Recessed Head Screws, you can get them. 

Even though the defense industries have multiplied 
their orders ... plenty of production capacity re- 
mains for filling non-military needs. 

Long ago, Phillips Screw manufacturers foresaw 
the needs of war-time industries ...and prepared for 
the demand. Today, 18 companies are equipped to 
produce millions of Phillips Screws a day to rigid 
aircraft specifications without retarding the normal 
flow of screws for peacetime purposes. 

To give you an idea — in a single month, Phillips 
Screw Manufacturers can produce sufficient screws 
to assemble 500,000 cars, trucks, busses . . . 600,000 
refrigerators... 1,000,000 radios... 2,500,000 tables 


and chairs . . . 3,000,000 miscellaneous items... o# 
top of 13,000 airplanes! 

Present production of Phillips drivers and bits is 
keeping pace, and can be easily expanded. 

If you want to save time or cut assembly costs by 
employing the one truly efficient screw... place your 
order with one of the firms listed below, 








PHILLIPS RECESSED HEAD SCREWS... 
WOOD SCREWS + MACHINE SCREWS + SHEET METAL SCREWS + STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS - SCREWS WITH LOCK WASHERS “Baba, 
U. S. Patentson Product aod Methods N 2,046,343; 2,046,837; $6,839; 2,046,84 Catt Wig 
2,082,085 2,054,075, 2,05 79; *) 5 r 5 t Tite ia € n Patents 


American Screw Co., Providence. R International Screw Co., Detr 


The Bristol ( t onn The Lamson & Sessions Co 
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or _ : Pheoll Manufacturing Cc., Chic ago, Ill 

eveland, Ohio Russell irdsall olt tCo ste 

Central Screw Co, Chicago, III The National Screw & Mfg. Co., Cleveland, Ohio Scovill "ators Bees Co Waterbeas Df a 

Chandler Products Corp., Cleveland, Ohio New England Screw Co., Keene, N. H Shakeproof Lock Washer Co Chi ts tH ; 

Continental Screw Co , New Bedford, Ma The Charles Parker Co., Meriden, Conn The Southingtor H dw re Mfg. ( . . thingt C 

The Corbin Screw Corp., New Britain, Conn Parker-Kalon rp., New York, N.Y Whitney Screw Corp., Nashua N H a 
Pawtucket Screw Co., Pawtucket, R. I. oe ; 
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this battery of 


SUPER SERVICE RADIALS 


is speeding Warner & Swasey 
% “ore Lathe Prolfacton 


— .> 
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® It takes machine tools to make machine tools . . . and here in the plant of 
Warner & Swasey, it's a battery of Cincinnati Bickford Super Service Radials 
helping to turn out W & S Turret Lathes in an ever increasing stream. To bring 
defense production to a peak, Warner & Swasey is working 24 hours a day, 
7 days a week . . . and these Super Service Radials are on the job all the 
time, and doing a job all the time! 

On this particular unit, the job consists of drilling, reaming and finish boring 
of a W & S multiple turning head casting . . . the hole is 2%” in diameter... 
four holes are completed, plus a chamfer operation, before the piece leaves 
this machine. 

Here, then, is another phase of Cincinnati Bickford's all-out effort in behalf of 
defense. Like all other machine tool manufacturers, Cincin- 

nati Bickford realizes its responsibility . . . hand in hand 

cooperation is the watchword. Wherever rapid, low cost, 

high precision and quality work is demanded, there you'll 

find Cincinnati Bickford Super Service Radials, serving in a 

saving and satisfactory way. 


THE CINCINNATI BICKFORD TOOL CO. 


OAKLEY - CINCINNATI - OHIO - U.S.A. 
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, years ago a Frenchman was 
as free as you are. Today what does he 
think— 

—as he humbly steps into the gut- 
ter to let his conquerors swagger past, 

—as he works 53 hours a week 
for 30 hours’ pay, 

—as he sees all trade unions out- 
lawed and all the “rights” for which he 
sacrificed his country trampled by his 
foreign masters, 

—as he sees his wife go hungry 
and his children face a lifetime of serfdom. 


What does that Frenchman—sol- 
dier, workman, politician or business 
man—think today? Probably it’s some- 
thing like this—“‘I wish I had been less 
greedy for myself and more anxious for 
my country; I wish I had realized you 
can’t beat off a determined invader by a 
quarreling, disunited people at home; 
I wish I had been willing to give in on 
some of my rights to other Frenchmen 
instead of giving up all of them to a 
foreigner; I wish I had realized other 


WARNER 


& 
SWASEY 


Turret Lathes 
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You CAN TuRn IT BETTER. FASTER. FOR 
LESS...WITH A WARNER & SWASEY 


Frenchmen had rights, too; I wish I had 
known that patriotism is work, not talk, 
giving, not getting.” 

And if that Frenchman could read 
our newspapers today, showing pressure 
groups each demanding things be done 
for them instead of for our country, 
wouldn’t he say to American business 
men, politicians, soldiers and workmen 
— “If you knew the horrible penalty your 
action is bound to bring, you’d bury your 
differences now before they bury you; 
you'd work for your country as you never 
worked before, and wait for your private 
ambitions until your country is safe. Look 


at me...I worked too little and too late.”’ 
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WHATS IN THIS ISSUE 


THE FIRST BATTLE LINE 


When this country came face to face 
with a national emergency there were 
many things to be done; one of the 
first was to reestablish a languishing 
armament industry and to make all in- 
dustry capable of taking a part in na- 
tional dela, The job of reequipping, 
of making industry strong, fell upon 
the shoulders of the machine tool 
builders; for they make the machines 
on which guns and airplanes and ships 
are manufactured. How they met this 
task, how they trained men, built 
plants, modernized their methods and 
finally doubled and quadrupled their 
production is told in the following 
pages. “Machine Tools Fight the Bat- 
tle of Production” describes the vital 
part this industry has played in making 
America the “Arsenal of Democracy.” 


BIGGER AND BETTER PLANTS 


Machine tool builders anticipated the 
need for their products in the defense 
program. On their own initiative old 
plants were extended and new ones 
were built. Over three and a half mil- 
lion square feet of new floor space was 
added to existing facilities, exclusive 
of emergency plants built with the 
financing of the federal government. 
This was but one factor, and no small 
one at that, in placing quickly in the 
hands of manufacturers the tools 
needed so urgently for the production 
of fighting equipment. Even though 
expansion was fast, it was well planned. 
Details will be found on page 1185. 
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TRAINING MACHINISTS 


More man-hours were needed in this 
battle of production. Thousands of 
unskilled men had to be employed and 
trained in the production of precision 
machines capable of producing parts to 
minute tolerances. The task was tre- 
mendous, but great progress has been 
made. Learner programs, apprentice 
training and vocational education in 
schools all turn out men with needed 
skill. Page 1204 tells how machine 
tool builders almost over night have 
transformed green help into mechanics. 


WORKING THE CLOCK AROUND 


Not only men and more men are 
needed in the vital machine tool indus- 
try, but those employed must work 
longer hours. More than one shift 
must be used; many companies are 
working three. Those with insufficient 
— and supervision are working two 
shifts often totaling 22 hours a day. 
The story on productive man-hours, 
one of the prime factors in producing 
more and more machine tools, begins 
on page 1209. 


SUBCONTRACTS HELP 


No small measure of the success at- 
tained by machine tool builders in 
meeting demands of the defense pro- 
gram has been due to their farsighted- 
ness in letting contracts to shops all 
over the country for production of in- 
dividual machine parts and subassem- 
blies for their machines. In some 





Moves have been planned in advance to minimize loss of production time 
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instances, contractors are making en- 
tire machines. Few people realize the 
extent of these programs. Their place 
in the production of machine tools is 
fully explained on page 1215. 


PRODUCTION METHODS CHANGE 


Many machine tool builders are 
today using straight-line production 
methods for the first time. Some have 
adopted moving assembly lines. These 
practices have required changes in plant 
layout, converting departments from 
functional operations to fit them into 
the production line. No small propor- 
tion of increased machine tool produc- 
tion has resulted from this change- 
over. The problems involved and re- 
sults accomplished are to be found in 
the articles “Factories Laid Out to 
Produce Larger Lots,” page 1189, and 
“Straight-Line Production _— As- 
semblies,”” page 1199. Tied in with 
these articles is ‘Today's Methods Meet 
Today's Demands,” page 1193, which 
explains why and how machine tool 
builders have tooled up machines for 
greater production. 


HIGH-SPEED SHELL PRODUCTION 


Included in the Armament Section, 
page 1217, is some detailed informa- 
tion on heat-treating 75-mm. high-ex- 
plosive shell. Hot nosing is done in the 
production ‘line with induction heaters. 
In addition you get details on turning, 
boring, banding, crimping and facing 
operations, done for the most part at 
high cutting speeds with cemented- 
carbide tools. 


COMING 


There is a definite need for conserv- 
ing small tools. Their mortality has 
been terrific. So great in fact that, 
combined with increased demands 
needed to meet production require- 
ments of the defense program, manu- 
facturers of small tools cannot supply 
the demand. Breakage today is greater 
than ever because of increased produc- 
tion from machines, lack of skill on 
the part of quickly trained operators 
and set-up men and the many new jobs 
being performed. Therefore, factual 
information on conserving these tools, 
limiting breakage to an absolute mini- 
mum, is needed today more than ever 
before. Such information will appear 
soon in an article by Roy T. Wise. 
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Cincinnati 


Power Rapid Traverse 


SHAPERS 


Cincinnati Shapers are built in. plain or 
universal table types from 16" to 36". Their 
power rapid traverse, multiple cam feeds, 
automatic oiling, simplified adjustments, and 
means for quick, easy set-up sell the man who 
buys for results in the tool room and die shop. 
Write for Catalog N-I. 


Cincinnati 
All-Steel 


SHEARS 


A machine tool for shearing, squaring, notch- 
ing or slitting metal. Sizes for every require- 
ment from 0.005" aircraft alumium alloy to 
1/4," steel plate. All steel construction, 
hydraulic hold-downs, micrometer ball bear- 
ing back gauge, and positive knife adjustment 
give speed and accuracy. Write for recom- 
mendations on your job. 


Cincinnati 
All-Steel 


PRESS BRAKES 


These are the modern machines’ for bending, 
corrugating, flanging, forming or multiple 
punching sheet metal and steel plate. Built in 
a’ machine tool plant to machine tool stand- 
ards. Sizes from 75 to 1,000 tons or more for 
working material from light aluminum alloys to 
.., heavy armor plate, All-steel construction, deep 
“bed and ram plates keep the dies parallel 
under. full load . . . consistently produce 
uniform parts that fit together easily. Write +f \ 
for recommendations on your job. — e 








THE CINCINNATI SHAPER CO. 


SHAPERS . SHEARS ’ BRAKES 


CINCINNATI, OHIO. 
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_ Fight the Battle 
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Machine Tools Fight the 


This war is a Battle of Production. The side which produces the greater 
number of planes, guns, tanks and shell will win. The nation which pro- 
vides itself with a wealth of these weapons is the least likely to be 
attacked. Machine power will be the determining factor, not man power. 

The public is waking to the hard fact that for every man at the 
front in today’s warfare, eighteen are needed at home to produce and 
transport materiel. 

But people still are unaware of the industry which supplies the 
home workers with tools to do the job. They know even less about the 
products of that industry: machine tools. It is that industry which 
produces the equipment to build the machine power necessary to win 
the war or to protect one’s self against an aggressor. 

This is the industry which first was called in by defense officials 
at Washington when the present armament program was little more 
than a gleam in Uncle Sam's eye. A colossal job had to be done. 

This country, possessing no munitions industry worthy of the 
name, had to start from scratch to build one. It needed new factories 
and new machine tools in a hurry. It had to find the management to run 
the new factories and to train the hundreds of thousands of workers to 
man the machines. 

The metal-working industries of the United States had to be 
tooled up for the enormous task ahead. 





Metta Looling Up’ Means 


The expression “tooling up” and the term “machine tools” are 
Greek to most people. In normal times you hear little about them; they 
are part of the jargon of industry which seldom comes to the notice of 
the average person. To be sure, Bill Smith has an automobile and a 
refrigerator and a radio and many other things which have become com- 
mon to everyday living in America. But he scarcely ever bothers about 
how they are made. 

It takes a national emergency to bring into sharp relief these all- 
important matters of “tooling up” and of “machine tools.” Suddenly 
they emerge into the white light of publicity. They appear in the news- 
papers. Speakers mention them on the radio, Conferences about them are 
held in Washington. What’s it all about? 

There’s ‘nothing mysterious about it. Take “tooling up,” for 
example. It represents the ““make-ready” process in industry. It is a term 
that covers a multitude of operations preceding the actual manufacture 
on a mass basis of any product, including munitions. 

The product must first be designed. Then the engineers and 
production men decide what is the best way to make it. The ordering and 
installation of machine tools follow. Raw materials must be contracted 
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Battle of Production 


for, and provision must be made for their delivery at the right time. 
Small tools and dies must be built. New plants may have to be constructed, 
or existing factories adapted to new purposes. A special organization to 
supervise manufacture may have to be created. That, in essence, is what 
is meant by “tooling up.” 

The heart of the tooling-up process is the ordering and installation 
of machine tools. They are ‘the most essential item in the defense pro- 
gram,” says William S. Knudsen, director-general of the Office of Pro- 
duction Management. That may come as news to lots of people. They 
have heard of machines, such as sewing machines and automobiles, and 
of tools, such as hammers and saws, but they have yet to become familiar 
with an expression which combines the two words: machine tools. 


What Are Machine Tools? 


Though machine tools have been in use for several hundred years, 
the public has not been conscious of their existence. They are indispen- 
sable to our industrial economy in peace as well as in war. Yet the public, 
in visualizing industry, is much more likely to think of giant furnaces 
belching molten steel or, on the other hand, of finished consumers’ goods 
coming off the conveyor belt, than of machine tools. 

Of equal importance is the intermediate state: the cutting, drilling, 
boring, grinding and shaping of metal into such form that the parts of 
the product being manufactured will fit together in the final assembly 
and will be interchangeable with other parts similarly made. That is 
the work of machine tools. 

For the layman to try to visualize a machine tool, if he has never 
seen one, requires a lively imagination on his part. It doesn’t look like 
anything he has seen before. It may be as small as a sewing machine or 
as big as a three-story house. Some of them can and do go into little 
workshops; others must be disassembled to get them inside the factory, 
where they tower, a mass of cast iron and steel, two stories above the 
workmen and embedded in concrete one floor below. 

Just what are machine tools? They are the tools that make 
machines, practically every kind of machine known to mankind. They 
cut and shape metal, just as a carpenter’s tools cut and shape wood. A 
carpenter’s tools transform pieces of wood into the parts of a chair or 
table. Machine tools transform pieces of steel into parts of automobiles and 
vacuum Cleaners and airplanes and farm implements and radios and guns. 

Machine tools are not just tools in the ordinary sense of the word. 
They are intricate power-driven machines. A single machine tool may 
have several thousand parts. Machine tools can’t be slapped together 
overnight. It takes months to build a machine tool; and most of them 


are built to order. 
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In the average machine tool the actual “tool’’—the cutting edge 
that bites into the metal—is dwarfed by the mechanism that directs it. 
There may be a ton or more of frame, racks, gears, pinions and guiding 
devices, all for the purpose of bringing a small and replaceable tool 
against the metal that is being worked. 

The tool must be made of sterner stuff than the metal it shapes. 
Just as stone age savages sought out the hardest rocks with which to 
chip softer rocks into their primitive weapons, so today’s industry seeks 
out the toughest and hardest of alloys for its cutting tools. 


iW seta Machine Tools Do 





It is fascinating to watch a big machine tool at work. Take that 
most classic mechanism—the lathe. The lathe is a turning machine; the 
work revolves against the tool. Let us look at a shaft being turned down 
to its proper diameter. The thick unfinished shaft, only approximating 
its final cylindrical form, spins on its axis under the powerful geared 
drive of the lathe motor. 

The sharp-edged cutting tool presses into its flank. Away from 
the shaft’s outer layer twists a writhing chip of metal, blue from the 
heat of friction. From above a cooling liquid that looks like soapy water 
pours on the point of contact. Slowly and steadily the tool, impelled by 
a heavy screw, moves the length of the shaft, peeling off the rough surface 
in a spiral swath. 

Next the machinist uses his calipers to measure the thickness 
remaining. If more must be taken off to meet the specifications, he resets 
the tool, perhaps another thousandth of an inch nearer the axis of the 
piece, and starts the lathe going again. 

Here is pictured the most elementary operation on the oldest of 
all machine tools. The lathe, itself an adaptation of the ancient potter's 
wheel, has given birth to a host of other machine tools capable of far 
more complicated tasks. 

Drilling and boring machines are its direct descendants. So, too, 
is the versatile milling machine, which finishes flat surfaces by having a 
whirling tool take successive cuts out of the work. For other types of 
flat-surface work there is the shaper, in which the tool moves back and 
forth over the work, and the huge planer, in which the work slides 
back and forth beneath the tool. 

There are many other devices for special purposes: slotting 
machines, broaching machines, sawing machines, gear cutters, thread 
cutters, automatic screw machines; for a final smooth finish, grinding, 
honing and lapping machines. 

Each of these machines may be built for one of two purposes: (1) 
for miscellaneous work in small quantities, or (2) for mass production. 

In the first group are flexible, adjustable machines, operated by 
highly skilled machinists, capable of converting an engineer’s blueprint 
into metallic reality. With such machines models of inventions are con- 
structed, and made-to-order machines, including other machine tools are 
built. These are the celebrated ‘“‘machines that make machines.” The first 
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machine tools, of course, had to be made laboriously by hand-wielded 
hammer and chisel. But today the machine tool, under man’s guidance, 






reproduces itself. 

Machines of the second type, designed for mass production, are 
not flexible but specialized. Here multiple tools are the order—a set of 
drills, a group of cutters, working away simultaneously. These machines 
are partly or fully automatic. While skilled men are required to tool 
them up, and adjust them, a semi-skilled operator actually runs them, 
for all he must do is to load and unload the machine and push buttons 












to start and stop it. 
The duty of the mass-production machine tool is to give speed, 







accuracy, uniformity. Once set up for an operation, it will continue that 






operation, exactly the same for each successive piece, almost indefinitely, 






whether the piece be a part of a washing machine, radio, automobile, 






tank or airplane. Unlike their own products, these machine tools are 






not often interchangeable. Simple lathes and planers and drills and 






millers, yes; but compound and multiple lathes and drills, no. 







J Wat-wbatettticaa Lhat Makes the Machines 


For an industry of such strategic importance in the industrial 








mechanism of our country, the machine tool industry in normal times is 






surprisingly small. It numbers some 250 companies, with a total invest- 
ment less than the cost of two battleships—$150,000,000. It employs 
around 40,000 to 50,000 men, far fewer than walk through the gates of 
General Electric any average working day. 

Nor has this industry a central production area like Steel's Pitts- 
burgh or Rubber’s Akron. Its plants are scattered over the northeastern 
part of the country from the Atlantic to the Mississippi. Cincinnati and 
Cleveland, Ohio, Rockford, Illinois, and several New England cities are 
leading centers. Small quantities of machine tools are also being made 












on the Pacific Coast. 






In attempting to meet the demand for its own products, the 





machine tool industry confronts a paradox. For its own purposes it cannot 
fully employ the mass-production technique that it makes possible for 
other industries. Almost every machine tool order means a custom-built 


job. 









As production machines become more complicated, they pose a 
more difficult construction task to the machine makers. Machine tools 
are not assembled, like automobiles, on a moving conveyor; they are made 






with other machine tools, not automatically, but individually and 






painstakingly. 
Here is another paradox: to increase the output of machine tools 







for defense, it is first necessary to install more machine tools in the plants 





of machine tool builders. 
The machine tool industry, in reality, is composed of a number 
of individual divisions which have little in common with each other 







beyond the fact that the products of all of them conform to the generally 
accepted technical definition of machine tools: that is, “power-driven, 
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metal-working machines, not portable by hand, that cut metal in the 
form of chips.” 

Each division, in a sense, constitutes a separate small industry of 
its own. There is the radial drill group and the broaching machine group. 
The manufacture of turret lathes, for example, has slight resemblance 
to the production of huge planers or gigantic boring mills. 

Within the individual divisions too the variation in types of 
machines is notable. Milling machines might serve as an illustration. 
Even a casual look into that field brings to light at least sixteen types of 
milling machines, ranging from the bed type to the planer type. Alto- 
gether there are about 250 types of machine tools, many of them in a 
range of sizes. There can be, under the circumstances, only a minimum 
of standardization of manufacturing procedure. 

During the depression machine tool builders redesigned their 
product, in many cases completely discarding earlier models. They 
employed new developments in welding, they took full advantage of 
the possibilities of tungsten and tantalum carbide tools, they made 
widespread use of precision anti-friction bearings, furnished greater 
ranges of speeds and feeds, made gears of alloy steel heat-treated and 
ground. Rapid traverse now moves machine elements quickly into place. 
Automatic lubrication is a commonplace feature. These machines do 
work faster and to closer limits of accuracy. They can no more be 
compared with the machine tools of 1929 than the streamlined pursuit 
plane of today can be compared to the plane of twelve years ago. 

In a recent report on the machine tool industry the engineering 
firm of George S. Armstrong & Company stated that “‘machine tools 
now being produced, measured in terms of productivity, are from nine 
to fourteen times more effective than those of 1900 and from one-third 


to one-half greater than those designed as late as 1930.” 


WETedattat-§ 100] Builders Anticipate the Emergency 


It is interesting to study what has happened in this least predictable 
of industries. To forecast its ups and downs would quickly drive a Dr. 
Gallup mad. In the worst depression year its orders fell to a mere $22,- 
000,000. It staged a slow recovery, finally hitting a high of $189,000,000 
during the 1937 boom. Next year domestic business fell off alarmingly, 
but operations were sustained at a respectable level by foreign demand. 

By 1939 Britain and France were seeking large numbers of 
machine tools as they prepared for the inevitable war. After war broke 
out, these two countries immediately asked for even larger quantities of 
machine tools. In fact, a deluge of machine tool orders swamped the 
industry during September, 1939; that month was the largest on record 
up to that time. Most of the bookings came from the Allies, who were 
feverishly and desperately attempting to enlarge their munitions manu- 
facturing capacities. Machine tool production for the year touched 
$200,000,000. 

With foreign governments placing orders here in unprecedented 
volume and the U.S. aviation industry seeking machine tools to expand 
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its facilities in response to contracts from the British and French, machine 
tool builders were confronted by a period of great activity and had an 
opportunity to anticipate the national defense program and _ partially 
prepare for it. They gave special aid to the airplane people by granting 
priorities to their orders. That was months before the defense program 
got going in earnest in September, 1940. 

During the twelve months preceding the “big push” in defense 
work, machine tool companies added over 2,400,000 square feet of floor 
space and installed the necessary machine tool equipment to do the job 
assigned. In September, 1940, fifteen builders had under way expansion 
of plant facilities amounting to 1,400,000 square feet (on top of the 
2,400,000 square feet already completed). Seventeen companies had in 
process enlargement programs totaling millions of dollars (actual figures 
are not available) . 

All of the expansion was undertaken on the initiative of the 
individual companies and with their own funds. 

After June 10, 1940, 130 machine tool companies received 247 
certificates of necessity for plant and equipment expansion adding up 
to $53,537,402. 


When the Defense Crisis Came 


The basic program for defense was approved in September, 1940. 
That program, strange as it may seem today, contemplated expenditure 
for arms of ten billion dollars, compared with the one hundred billions 
now planned. The official estimate of machine tool requirements was 
put at $386,000,000. The industry actually produced machine tools 
equivalent to that dollar volume within eight months. 

The defense program grew by leaps and bounds. It grew, a bit 
like Topsy, from ten to twenty-five billions, then to forty billions, then 
to sixty, and one hundred billions today appears to be the goal. Little 
forward planning entered into calculations, probably because the day-to- 
day changes in the world situation and in the sensitiveness of the Amer- 
ican people to the war made long-range planning impossible. 


America began to build itself into the ‘“‘arsenal of democracy.” It 


entered into a breath-taking defense program. It pledged “all-out” aid 


to Britain. It promised aid to Russia, to China, to the Netherland East 
Indies, to Latin America. 

The machine tool problem quickly became apparent: to produce 
enough new machine tools, of proper quality and design, within the 
time limit. Much importance attaches to the words “of proper quality 
and design.”” The reason is that defense work demands extreme manu- 
facturing accuracy. 

Many airplane engine parts, to be specific, must be accurate to 
within one ten-thousandth of an inch. This amazing accuracy must be 
built into the machine tools that make the airplane engine parts. 

New machine tools had to be designed specially for defense jobs 
that had no counterpart in peacetime production. Manufacture of these 
machines involved careful and painstaking work which took time—and 
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there was no time to spare. 

Over and above everything else, the quantities of machine tools 
required were incredible by comparison with the industry's experience 
up to then. 

The machine tool industry got down to business at once. Its 
production volume soared sharply and has continued to grow ever since. 
From an output of $200,000,000 in 1939 the amount of machine tools 
rose to the unprecedented height of $442,000,000 during 1940. This 
year production increased further to an estimated $750,000,000. 

A few figures show the extraordinary proportions of this growth. 
Output in 1941 is thirty-four times that at the bottom of the depression. 
It is seven-and-a-half times the industry’s normal volume. It is two-and- 
a-half times the volume attained during 1918, when the industrial effort 
in the First World War was at its peak. 

But today the machine tool industry has not reached its maximum 
operations. Its monthly output is at a rate close to $850,000,000 a year. 
It is not only possible but probable that in 1942 the machine tool build- 
ers of America will turn out tools valued at a billion dollars or more. 
The United States has few billion dollar industries. 

Aside from aviation, the machine tool industry was the first 
industry to be faced by the necessity for speedy and large-scale expansion 
to aid the defense program. In fact, enlargement of aviation manufacture 
was dependent upon securing machine tools. In a single airplane engine 
there often are over 8,000 separate pieces of metal; and every one OF 
them must be shaped on a machine tool. And the defense program calls 
for hundreds of thousands of airplane engines! Add the tanks, gums, 
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ships and all other kinds of defense equipment—and every one requires 
machine tools for its production—and you get some measure of why the 
machine tool industry is the key industry of all. 

The expansion of machine tool output was accomplished by a 
number of means: building new plants and additions to existing factories; 
installing new equipment costing tens of millions of dollars; increasing 
working forces, lengthening hours and adding second and third shifts; 
farming out parts, subassemblies and entire machines to subcontractors; 


and training new men by the thousands. 





elo /EVelabbat-§ 1 001 Builders Increased Their Output 


Mention has been made of the industry’s growth in plant space in 
the first year of the war and prior to the time that the U.S. armament 
program got going in September, 1940. Within the last year 27 companies 
have expanded by means of government emergency plant facilities con- 
tracts amounting to $23,499,649. A recent report trom the industry 
reveals that 39 companies are still in the process of adding to plant 
capacity and 64 to productive equipment. 

The number of men employed and the length of the work-week 
tell an interesting story. In January, 1938, there were 44,349 factory 
employees in the industry. The total jumped to 54,430 the following 
year. By December, 1940, the industry was employing 78,163 men. Pay- 
rolls today are in excess of 100,000. 

The average of hours worked per week has gone up steadily. 
Back in 1938 they were slightly under forty. They had risen to forty- 
eight hours by the end of the following year. Less than a year ago they 
stood at fifty hours per week. Today they are fifty-three. That represents 
the highest average of all industries in this country. At this writing no 
other industry is working an average as high as fifty hours a week. 

Many machine tool builders are running three shifts. A still larger 
proportion are operating two long shifts instead of three shorter ones. 
Less than a handful of companies are on a single shift. Eighty-seven per 
cent of the plants in the industry are working over 100 hours a week. 

It would be foolish to claim that the machine tool industry has 
completely solved its problem of full utilization of its equipment 24 
hours a day, seven days a week. It hasn't. Neither its second nor its third 
shifts are as large as they should be. They are growing, however, despite 
difficulties. Not the least worry is the securing of enough men with the 
required skill and with the willingness to work on other than the standard 
day shift even when offered a premium rate. 

Practically every company has taken on “green” help and trained 
them to do a satisfactory job. It is impossible within the space of two or 
three months to train an all-around machinist. That takes years. But it is 
possible to train men, many of whom have never been in a machine shop 
before, to handle one machine. They become semi-skilled operators. 

Within sixty to ninety days these learners, who are assigned to 
experienced machine operators, become familiar enough with running a 


specific type of machine to be put on their own. It is a common sight to 
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go into a machine tool plant today and see two men at a single machine. 
Only one is the regular operator; the other is a learner. That is an 
expensive process, but it works. 

Apart from the extensive training of beginners, machine tool 
companies have increased greatly the number of apprentices being taught 
the machinist’s trade. These young men, who take courses ranging from 
two to four years, will become the master craftsmen of the industry and 
will provide the talent for supervisors’ jobs later on. 

When you figure that half of the employees in machine tool plants 
have come into the industry within the last two years, and that within the 
brief span of twenty-four months they have had to be trained for the job, 
you realize the large size of the training task undertaken by machine tool 


builders. At the present time the industry has over 12,000 men in training. 


Subcontracting Speeds Machine Tool Prodittasteya 


Machine tool companies have taken advantage of the opportunity 


of farming out work extensively, thereby enlarging their output. Where 
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they normally might build all parts in their own factories and do all the 
assembling there, they now are supplementing their own efforts with 
the production of plants in other industries. This practice began in the 
days before the defense program started when Britain and France, 
especially the latter, placed gigantic orders in this country. It spread 
rapidly. The latest check shows that 89 companies today are subcon- 
tracting parts, units or complete machines in an amount exceeding 
25,000,000 man-hours a year. 

Six months ago 56 kinds of machine tools were being subcontracted 
as complete machines by 28 machine tool companies. Machine tool 
builders having complete. machines made by subcontractors have risen 
to 37. A variety of sources capable of doing satisfactory subcontracting 
work has been discovered. Several firms in the printing machinery busi- 
ness have given yeoman help; they include the Harris, Seybold, Potter 
Company of Cleveland, R. Hoe and Company of New York and the 
Miehle Printing Press & Manufacturing Company of Chicago. Manu- 
facturing procedure in the building of printing machinery somewhat 
resembles that in machine tool plants. 

Westinghouse Electric & Manufacturing Company has been mak- 
ing complete milling machines. The American Can Company has been 
producing parts and subassemblies for a number of machine tool builders. 
The Mohawk Carpet Mills has been turning out certain types of machine 
tools in its machine shop. The Grand Rapids, Mich., plant of the Fisher 
Body Division of General Motors Corporation is building a number of 
planers. And so it goes. Machine tool companies have reached into a 
number of fields to obtain assistance. In some cases subcontracting has 
gone so far as to embrace as many as seventy machine shops and twelve 
foundries. 

Machine tool companies have combed their plants to discover and 
put into effect every possible means of squeezing out more production. 
Concentration of production on fewer sizes of machines has been one 
means of increasing capacity. The fewer the sizes of machines made, the 
nearer a company can approach a maximum output relative to floor 
space. By cutting in half the sizes, of machines offered, one company has 
increased its capacity almost 50 percent. And that is not an isolated case. 

Other factors have contributed to larger production: better utiliza- 
tion of floor space, better handling of the flow of work in the shop, better 


balancing of schedules. 


IW EXelabbal-@ 1 OOlS Come From New Sources 


The machine tool industry today is much larger than it was when 
the war started not only in the volume of production, but also in the 
number of companies. Companies which formerly devoted their efforts 
exclusively to rebuilding old machines now are manufacturing new 
machines as well. Firms which at one time were in the machine-tool 
building business and became totally inactive over a period of years have 
reentered the field. Brand new companies have ventured into the market. 

In five important machine tool groups alone there are now 45 new 
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sources, in addition to the 54 pre-war builders. For all types of machine 
tools there are at least 72 new producing companies other than the sub- 
contracting sources already mentioned. 

Even before the defense program got up steam, the machine tool 
industry had appointed a defense committee to work with defense officials 
in Washington. A preferential rating system for defense orders was put 
into effect. For months, before priorities acquired any legal status what- 
soever, machine tool builders gave up practically all of their regular 
business and devoted their energies to filling defense requirements. It 
was the first industry to take such action. 

As the scope of defense activities widened, it became obvious that 
all machine tool production, without any exceptions, would have to be 
directed toward defense projects. That has been done since the early 
part of 1941. To illustrate: normally the automobile industry is one of 
the biggest customers of machine tool builders. Under no circumstances 
could a motor car maker today secure a machine tool for other than 
defense manufacture. 

It would be untrue to claim that all machine tools required for 
the defense program have been delivered on time. Some late deliveries 
have been made, of course. But it also is worthy of note that many ma- 
chiné tools were completed and put into the hands of defense contractors 
days and even weeks ahead of the time they could be used, and in some 
cases more machines were ordered than were actually needed for the 


proposed work. 


Machine Tool Builders Survey Defense 


To secure a more accurate estimate of actual requirements, 
machine tool companies in the summer of 1941 loaned expert engineers 
and production men to the Tool Division of the Office of Production 
Management to make a survey of the top contractors on the preference 
rating list to receive machine tools quickly. The survey included the 
first ten concerns and later was extended to the first fifty. 

This survey has turned up the exact kind of knowledge of machine 
tool needs which insures delivery of only those machines that can be 
used advantageously on each specific job and which sees that they arrive 
for installation at the proper time, and not too early or too late. 

By the end of 1941 enough new machine tools will have been 
added in the last two years (1940 and 1941) to have fallen only a little 
short of those installed in the American metal-working industries during 
all of the preceding ten years. Yet much remains to be done if Britain, 
her allies and the cause of national defense are to be served adequately. 

The defense program of the United States continues to grow 
far beyond its original proportions. New machine tools amounting to 
at least a billion dollars a year for the next two years will be required. 

The job of the machine tool industry on behalf of American 
security has just begun. Still more workers, still longer hours, still more 
subcontracting, still more expansion of factory facilities! That is the 
industry's objective in America’s Battle of Production. 
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MACHINE TOOL COMPANIES 
Build Bi 





ger Plants 


New shipping and receiving depariments, a new steel storage space, and a new assembly floor have been 
added to its production area by Reed-Prentice Corporation. In the new assembly bay it is possible to lay 


down 50 lathe bases in one row, and to assemble these in two weeks 


PHYSICAL EXPANSION of the machine 
tool industry to help fight the Battle 
of Production has i several forms. 
Complete new plants with brand new 
equipment are spotted throughout the 
industry. New additions to existing 
plants are to be found in many places. 
In some instances three or four, and 
sometimes more, additions have been 
made to the original structure in the 
short space of two or three years. Ex- 
isting buildings owned by others have 
been purchased or leased in a few cases 
to provide more manufacturing space. 
To a considerable extent the enlarged 
roduction facilities have been financed 
by the companies themselves, many 
firms taking advantage of the amortiza- 
tion provisions in the tax laws. 
NOVEMBER 
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Space gained by plant expansions are 
being used for (1) increasing stock 
storage and handling facilities made 
essential by the extensive subcontract- 
ing of parts, (2) assembling and test- 
ing machines, and (3) reshuffling of 
manufacturing departments to permit 
increased capacity. Many production 
and assembly department layouts have 
been revised, and then revised again, 
in an effort to keep production and as- 
sembly facilities in balance. 

Where entirely new plants have been 
erected, they have been put in the 
same general locality as the old factory 
so that close supervision could be main- 
tained over both plants without un- 
necessary traveling back and forth (in 
most cases the old factories were kept 





going instead of being abandoned). 
The King Machine Tool Company, for 
example, is erecting an entirely new 
120,000 sq.ft. plant that will consist of 
18 bays, all on one floor level, and 
each served by one or more heavy-duty 
cranes. This new plant will have ca- 
pacity for twice as much production as 
the present plant, and is scheduled to 
be in operation before the end of this 
year. It has been placed at some dis- 
tance from the original plant in order 
that space will be available should it be 
necessary to expand again. The new 
site is well above the high water level 
of the disastrous flood in Cincinnati 
several years ago, which caused some 
damage in the old plant. 

The Pratt & Whitney Division, 
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Expansion of old plants and erection of new plants, has been the order of the day for most American ma- 
chine tool builders. Since the summer of 1939, practically every unit of the industry has added floor space 
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to house additional men and machines needed to produce the machine tools required by America’s defense 

program, and the lend-lease program. This new wing was added to the machine shop at the Monarch Ma- 

chine Tool Company's plant a little more than a year ago to permit redistribution of heavy machines and 
to house a modern casting cleaning department. Since then, another large wing has been added 


Niles-Bement-Pond Company, moved 
into its new plant in December, 1939. 
Since that time two additions of 48,000 
sq.ft. each have been necessary. One of 


these additionsprovides storage spaces 


for material that @ad been congestiffE 
the aisles of the Main. lant, and the 
second was an extensijn of the gage 
department which, amongrother things, 
doubles the constant-temperature fa- 
cilities. Pratt & Whitney mow has 16,- 
800 sq.ft. of production” area held 
within one degree of 68 F. to insure 
accuracy of precision gages made here 
for defense plants. 

A new $4,000,000 assembly build- 
ing erected in only nine weeks last 


spring is helping the Bullard Company 


double last year's output during 1941. 
Measuring 540 x 180 ft., the new plant 
occupies over three acres of production 
space and is the largest of six additions 
to the Bullard factories since May of 
last year. In addition to purchasing 
thousands of dollars of new machine 
tools to equip its increased facilities, 
this company has leased machines from 
arsenals, and has bought and mod- 
ernized second-hand machines, to re 
lieve the need for new equipment. 
Because of a consistent, long-term 
replacement and modernization pro- 
gram, by October, 1940, approximately 
60 percent of the 80,000 sq.ft. plant 


occupied by the Giddings & Lewis Ma- 
chine Tool Company was of modern 
construction,“At that time a further 
expansion program was initiated to 
help meet the demands of the defense 
program. The company’s so-called par- 
ent plant was further added to and the 
remaining old buildings demolished 
and replaced with new. The area of 
this modernized plant now-totals about 
100,000 sq.ft. This spring: Giddings 
& Lewis erected in record timé a com- 
plete separate plant across ‘the street 
from the parent plant under a War 
Department emergency facilities con- 
tract. The building is of similar de- 
sign and construction to the parent 


Forsaking a 79 year old location in favor of one better suited to its needs, Pratt & Whitney Division of Niles- 
Bement-Pond Company moved into this new plant in December, 1939. This modern one-story plant was de- 
signed especially for production activities formerly housed in 23 buildings. Some 23,000 tons of machinery, 
tools and furniture had to be transferred in moving to the new location. During the past year this new plant 
was extended twice. About 16,800 sq.ft. now are held within one degree of 68 F. for precision in gage making 
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plant and is approximately 400 ft. long 
and 100 ft. wide. 

In October, 1940, W. F. & John 
Barnes-€ompany started construction 
of 4 new plant, now known as De- 
fense Plant No. 1. Assembly of ma- 
chines was started in one wing early 
in January, 1941, and by February ma- 
chines were being shipped from the 
second wing. In March a third wing 
was placed in operation. This building 
now, has 31,000 sq.ft. of assembly 
area, compared to the 6,000 sq.ft. avail- 
able in. the old plant. A second de- 
fense plant was built in the spring of 
1941. This shop has a machine shop 
area of 31,000 sq.ft., whereas the orig- 
inal machining area was 7,000 sq.ft. 

Since the beginning of the war in 
1939, Warner & Swasey has invested 
approximately $3,000,000 in land, 
buildings and machinery, adding about 
110,000 sq.ft. of floor space. Also, 
the company in recent months has 
leased 91,000 sq.ft. of building space 
and has made arrangements with the 
Defense Plant Corporation for half a 
million dollars worth of equipment to 
go into this leased space. This increase 
in floor space available for the manu- 
facture of turret lathes is far from be- 
ing a measure of the several-fold ex- 
pansion in output attained to date by 
this concern. Expansion for national- 
defense purposes has also included 
a complete rearrangement of manu- 
facturing facilities and the purchase 
of many modern machines to replace 
less productive units. The keynote of 
the program has been to attain maxi- 
mum efficiency from each department 
while expanding its output. 

To provide additional space for the 
assembly of larger grinders, the Norton 
Company has leased a 150 x 300 ft. 
building which has been reequipped 
with two 10-ton overhead cranes, each 
covering a floor area of 40 x 300 ft., 
and a number of jib cranes to serve 
local areas. This building also houses 
new casting cleaning and painting de- 
partments. All necessary facilities, such 
as heaters, fluorescent lights, wash and 
showerbath rooms, a cafeteria and a 
sub-hospital, have been installed to put 
the bare building into shape for pro- 
duction activities. Similarly, the Fel- 
lows Gear Shaper Company has leased 
a building formerly operated by the 
Gilman Division of the United Shoe 
Machinery Company. This two-story 
building provides 15,800 sq.ft. of ad- 
ditional space for machine assembly. 
In addition to adding about 12,000 
sq.ft. to its main plant, the Van Nor- 
man Machine Tool Company secured 
160,000 sq.ft. extra space by purchas- 
ing the buildings of the National 
Equipment Company. This is double 
the size of the main plant. 
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This view of the Giddings & Lewis machine shop shows typical construction 
of high-bay areas in today’s machine tool plants. Production area at this plant 
now is approximately 100,000 sq.ft. In addition, the company this spring 
erected in record time a complete separate plant under a War Department 
Emergency Facilities Contract for the production of large horizontal mills 


Since the first of January, 1940, the 
Barber-Colman Company has acquired 
new properties and erected several new 
buildings, adding about 28 percent to 
its productive area. At present a new 
building is being put up to provide 
steel storage facilities, and remove this 
material from the first floor of the main 
building. This will provide additional 
area for machining operations in the 
main six-story building. Another build- 
ing has been erected in which work on 
heavy parts is concentrated. In addi- 
tion to adding a new 3,000 sq.ft. build- 
ing in 1940 to house the casting clean- 
ing and painting department, The Avey 
Drilling Machine Company has put in 
a high-bay assembly addition to the 
main plant so that overhead crane 
facilities would be available for erect- 
ing larger machines. Also, the com- 
pany has ‘leased a storage loft in an 





adjacent building and moved material 
out of the main plant to make room for 
another 90 x 50 ft. assembly depart- 
ment. 

Approximately 13,000 sq.ft. of floor 
area was added in 1940 and 17,000 
sq.ft. in 1941 to the space available for 
the production of radial drills in The 
Carlton Machine Tool Company's 
plant. The area added in 1941 in- 
cludes a new 2,500 sq.ft. casting clean 
ing and painting room equipped with 
roller conveyors for moving the smaller» 
castings. In September, 1941, the cim=*, 
pany purchased a large factory bpila-. 
ing across the street from the offpihal 
plant. At present this 28,00QE$q. ft, 2 
building is used for the storage Of Ob = 2 
solete parts, jigs and fixturegsaimit pi ie: 
terns, t 


to makegreom iti, the’ preset ‘ 
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Fellows Gear Shaper Com- 

pany acquired 15,800 sq. ft. 

of much needed assembly 

area by leasing the idle Gil- 

man plant adjacent to its 
own property 


Gisholt Machine Company 
has two plants at Madison. 
The Main plant has not been 
extended, but some changes 
in layout have made the 
available space more effec- 
tive. The Northern Works 
plant, which has been out of 
operation for 20 years, has 
been renovated and com- 
pletely equipped with new 
machine tools. This plant is 
being used exclusively for 
production of a_ simplified 
turret lathe 


cently erected a new building to pro- 
vide about 25,000 sq.ft. of additional 
space for the assembly of threading 
machines, and is revising the layout of 
a number of shop departments in the 
chaser division. This includes a com- 
plete revamping of the heat-treating 
department and the metallurgical lab- 
oratory. New salt bath furnaces with 
automatic control have been installed 
for handling molybdenum tool steels. 
The Cone Automatic Machine Com- 
pany, whose main shop has a crane run- 
way }-mile long, recently added 30,000 
sq.ft. of floor space in four additions io 
its shops. One of these is a receiving 
room equipped with steel racks, power 
saws, and bar machines to handle in- 
coming steel bar stock. The latest addi- 
tion is a new bay into which machine 
tools are being shifted to give addi- 
tional space for machine assembly in 
the main shop. This bay was being 
used six weeks after erection began. 

In addition to spending more than 
a million dollars for new machines, 
tools, jigs and fixtures, to double and 
then double again the production in its 
main plant, the Gisholt Machine Com- 
pany has renovated its Northern Works 
plant, which had been out of operation 
for 20 years. This plant has been 
equipped with new machine tools and 
is being used for the production of a 
simplified 2-in. capacity turret lathe 
for export. Production in this 110,000 
sq.ft. plant is 10 complete units per 
day. 

New Britain Machine Company now 
is producing about four times its nor- 
mal output. This has been made pos- 
sible, in part, by a small addition to 
the company’s main plant and by a 














Since the war began W. F. & John Barnes has rearranged an old foundry building to provide additional ma- 
chine shop space. Also, a 31,000 sq.ft. assembly building and a machine shop building of the same size have 
been put up to multiply productive capacity several times 


plant in a nearby community that was 
erected during the last war. Here, the 
main building has been extended until 
it is 700 ft. long. Also, a large new 
steel storage and forge shop has been 
erected. The Universal Boring Ma- 
chine Company has increased its floor 
area 50 percent, and at the same time 
has increased production 600 percent 
by farming out as much work as is 
done in its own plant. 

One large machine tool concern in 
southern Ohio has constructed five ma- 
jor building additions, totaling 700,000 
sq.ft. of floor space, in less than two 
years. Another, The American Tool 
Works Company, has added about ten 
percent to its available productive area. 
Most of this new area has been given 
over to a new erecting and shipping 
floor, but it also includes a new addi- 
tion to the heat-treating department. 
Similarly, the National Automatic Tool 
Company has added 36,000 sq.ft. for 
erecting, inspection, painting and ship- 
ping activities. Plant rearrangements 
made possible by this addition provide 
aaue Gie space for the machine 
shop. 

The Heald Machine Company was 
better prepared than some for the de- 
mands put upon it, since its plant ex- 
pansion program started in 1937. The 
plant has been approximately doubled 
in size. About 30,800 sq.ft. have been 
added since 1939, including a new air- 
conditioned office building, a new 
drafting room and a cafeteria. Since 
the first of 1940, Kearney & Trecker 
has added about 100,000 sq.ft.; the 
Rockford Machine Tool Company has 
25 percent more floor space; and The 
Cincinnati Bickford Tool Company has 
added 42,500 sq.ft. in three Duilding 
NOVEMBER 


26, 1941 


extensions and one new building. Dur- 
ing the same two years, the Arter 
Grinding Machine Company has dou- 
bled its manufacturing space, and at 
the present time is completing con- 
struction on an additional 9,000 sq.ft. ; 
Fosdick Machine Tool Company has 
increased manufacturing area about 
two-thirds by adding two building ex- 
tensions; and The Sidney Machine 
Tool Company has added a building 
wing to make room for needed final in- 
spection space and a new finish paint- 
ing department. 

Since the war started in 1939, The 
Monarch Machine Tool Company has 
added a new wing to the machine shop 
to provide space for redistribution of 
heavy machines and to provide room 
for a new casting receiving and clean- 
ing department. This last summer, 
a second large wing was put up in 
70 days to house 185 new machines 
and 300 additional men that had been 
trained in the meantime. This com- 
pany had already added 5,000 sq.ft. in 
1938 and 35,000 sq.ft. in 1939, so was 
in a fairly good position when produc- 
tion requirements were jumped soon 
afterward. The same is true of the 
Shefheld Corporation, as a new 30,000 
sq.ft. plant for the machine division 
was put up in 1938. Since that time, 
a new plant has been erected for the 
gage division, an office building has 
been added and small storage buildings 
have been put up in the factory yard 
adding productive areas in the plant. 

Within the past two years the Landis 
Tool Company has added about 70,000 
sq.ft. of floor space for the produc- 
tion of grinders. This includes a new 
120 x 475 ft. assembly building and 
a special assembly room for high- 


speed precision ball bearing spindles 
used in internal grinders. The new 
assembly department has made it pos- 
sible to ship a number of machines 
ahead of time. During the past twelve 
months, the Ex-Cell-O Corporation has 
added a new 221,000 sq.ft. aircraft 
parts plant and a 26,000 sq.ft. machine- 
tool assembly department. General Ma- 
chinery Corporation has erected a new 
450-ft. long machine shop building 
with two 80-ft. wide and one 40-ft. 
wide bays. The company also has re- 
habilitated two floors of a 600 x 20 
ft. building, using the lower floor for 
assembly operations and the upper for 
active storage and maintenance. 

Michigan Tool Company has moved 
its Cone Drive division into a 30,000 
sq.ft. addition to the main plant, 
thereby releasing 20,000 sq.ft. for ma- 
chine tool manufacture. Besides re- 
arranging its Philadelphia plant, Wil- 
liam Sellers & Company has put up 
an 80 x 300 ft. building at the plant 
of the Chambersburg Engineering 
Company to provide an erecting floor 
for heavy Sellers machines. Large cast- 
ings for these machines are made in 
the foundry next door; then they are 
machined and erected in the Chambers- 
burg plant, saving the time that other- 
wise would be needed to ship the cast- 
anings to Philadelphia. The R. K. Le- 
Blond Machine Tool Company added 
a 7,500 sq.ft. wing in 1940 to house 
a new casting cleaning room, then in 
1941 completed a 50,000 sq.ft. build- 
ing extension and a 6,400 sq.ft. pat- 
tern storage room. Better shop lay- 
out for machining and assembly opera- 
tions has been made possible, with a 
resultant major increase in rate of pro- 
duction. 
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FACTORIES LAID QUT 


QUANTITIES of from six to twelve were 
average lot sizes a few years ago, with 
a great many parts going through the 
shop one at a time. Today lots of 
50 to 100 are common. This transi- 
tion has enabled machine tool manu- 
facturers to swing from a job-shop 
basis to quantity production. Reloca- 
tion of old equipment, new depart- 
ments planned for smooth work flow 
and modified systems of line produc- 
tion have materially decreased material 
handling with resultant time savings. 
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to Produce Larger Lots 


Monarch has rearranged its production facilities to permit better flow of parts through the plant. For in- 
stance these planers are located so that heavy castings need be moved only a short distance 


Not that the industry has gone to 
“mass production’’ in the popular 
sense of the term. Variations in types 
and sizes of machines are too great to 
permit the aytomotive style of manu- 
facture where departments are set up 
for individual components and men 
are able to work weeks on end on one 
operation. For the most part, machine 
tool machining departments are still 
arranged according to function; millers 
and profilers are in one group, boring 
machines in another, gear-cutting and 







_ MACHINE TOOLS FIGHT THE BATTLE OF PRODUCTION 





finishing machines in still another, 
and so on. 

The Kearney & Trecker Corporation 
is one of the few concerns in the in- 
dustry that has changed over from 
functional departments with machines 
grouped according to type to a layout 
in which groups concentrate on the 
machining of individual parts. These 
departments are arranged so that the 
flow of such pieces as bases, columns 
and saddles into the final assembly 
line is scheduled to reduce storage 
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and handling. With this arrangement 
it is possible to introduce special ma- 
chines which, in some cases, combine 
several operations in one. For instance, 
a planer type milling machine mills 
key slots in the tables which go on 
Kearney & Trecker millers. Another 
machine does a face-milling opera- 
tion, a slotting operation and a groov- 
ing operation, all on one part in the 
same set-up. These special machines 
save in floor space, reduce over-all ma- 
chining time and minimize handling. 

Other companies have not gone so 
far in setting up departments for in- 
dividual parts, but they have been 
able to overcome choke points and 
back tracking by interposing certain 
machines, such as millers and lathes, 
in the production sequence within a 
department so that these parts do not 
have to be returned to another depart- 
ment for short operations. 

Potter & Johnston has set up a de- 
partment for revamping old equip- 
ment that is needed for production. 
The General Machinery Corporation 
has spent considerable sums during the 
past three years rebuilding old machine 
tools and revamping various depart- 
ments. Foreseeing the present defense 
activity this company rebuilt 66 ma- 
chine tools in 1939; since then a large 
number of new machines and cranes 
have been purchased and _ installed. 
When the replacement program 
started it was decided that the old 
machines would be sold when replaced. 
Later, because of the increased de- 
mands on this company, old machines 
is well as new were kept in use. 

Practically all cutting tools used in 
machine tool builders’ plants are now 
sharpened in central grinding rooms, 
rather by individual machine oper- 


ators. This insures tools of proper 
cutting angles, and keeps the toolroom Production and assembly operations in machine tool plants do not lend them- 


informed of operators who need addi- selves to conveyorized line production set-ups, both because of the wide 
tional instruction in the proper care variety of parts of different sizes needed in each machine, and because of the 
and use of cutting tools. various sizes and types of machines made in each plant. Unit subassembly 

The handling of raw materials and methods are employed at the Rockford Machine Tool Company, with the com- 
parts in machine tool plants is directly pleted subassembiies being brought to the erecting floor for mounting on the 


influenced by the wide variety of machine base and column 





Instead of maintaining sub-stock- 
rooms to serve subassembly groups, 
the Cincinnati Bickford Tool Com- 
pany places counter-height metal 
bins around each subassembly 
group, so that finished parts can be 
kept within easy reach of the assem- 
blers. For small screws and pins, 
smaller sheet-metal bins are placed 
on the work benches 














Many machine tool plants deliver all finished parts to stockrooms, then as- 

semble groups of parts on trucks according to specific work orders for delivery 

to subassembly groups. Multiple-shelf trucks of various designs are employed 

for delivering these parts. At the National Automatic Tool Company, a rack 

for tote pans has been welded onto a lift-truck platform so that the parts may 
be delivered by truck to the various assembly stations 


products. Except in a few isolated 
instances continuously moving con- 
veyor lines are not suitable. Parts 
are usually moved through the shop 
and to and from the stockrooms and 
assembly floors by trucks or overhead 
cranes. 

One large Ohio concern averages 19 
carloads and 150 truckloads of in- 
bound material daily, with 15 carloads 
and ten truckloads of outbound prod- 
ucts. Interplant movement of 35 
freight carloads daily is supplemented 
by 13 motor trucks. To smooth the 
flow of material this traffic is spread 
around the clock; in this way conges- 
tion and clogged aisles are avoided. 

Wherever feasible material han- 
dling has been mechanized. Hand 
trucks have given way to electric and 
gasoline powered industrial trucks, 
hand-cranes havé given way to electric 
gib cranes and monorail hoists, while 
heavy-duty overhead cranes are pro- 
vided where heavy parts and assem- 
blies must be handled. 

In the plant of the Cincinnati Planer 
Company, the purchase of a number 
of special slings has made it possible 
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for two men to turn over the table 
of a large boring mill in five minutes; 
before such slings were provided it 
took six men an hour for the job. 

The pallet system of handling parts 
by power lift trucks has been adopted 
by many machine tool builders. In 
many instances multi-shelf lift-truck 
platforms are used for moving smaller 
parts around the shop. In the R. K. 
LeBlond Machine Tool Company's 
plant multi-shelf platforms are loaded 
in the stockroom with the parts 
required for a given lot of machines, 
and then moved to the erecting floor 
on schedule time. This plant also has 
installed a complete tramrail system 
for handling parts in the machine shop. 
The various sections of this system are 
interlocked so that hoists can move 
from one section to another. 

At the Acme Machine Tool Com- 
pany, multi-shelf lift truck platforms 
are loaded with parts for subassembly 
groups according to lists delivered to 
the storekeeper by the production con- 
trol office, which is conveniently 
located in a mezzanine just above the 
stockroom. Where there are serious 


shortages of parts, these platforms are 
held in the stockroom until the short- 
ages are made up. 

The Landis Tool Company employs 
several large electric lift trucks for 
handling parts in the machine shop and 
erecting departments; special welded 
sheet metal trucks of multi-shelf 
design speed up parts delivery from 
the stockroom to the erecting floor. 
Each of these trucks is arranged with 
shelves of varying sizes to hold the 
standard parts going into an assembly. 
The trucks are mounted on casters so 
that a lift truck is not needed to move 
them in the shop. As the main stock- 
room is located at one end of the new 
erecting shop, it is a simple matter to 
push the truck to the erecting floor 
adjacent to the position where the ma- 
chine will be built. 


Parts Collected for Assembly 


At the Michigan Tool Company 
the stockroom has been expanded to 
four times its original size in order 
to accommodate parts received from 
subcontractors, and to handle a large 
volume of material awaiting process- 
ing. The extra space enables the com- 
pany to balance deliveries of parts 
made by itself and by outside contrac- 
tors ahead of assembly. A number of 
plants, like the Blanchard Machine 
Company, have developed _ special 
racks on which parts are applied in 
the stockroom and then carried direct 
to the subassembly groups. Thus both 
special and standard parts such as 
oilers and fittings are available to the 
assembler when needed. 

Instead of keeping all standard parts 
in one central stockroom, William 
Sellers & Company has a separate 
stockroom in each of its subassembly 
departments, so that parts for current 
production are available at once. 
Records are still maintained in the cen- 
tral stockroom, but the foreman of 
each department is made responsible 
for the stock delivered to him. He 
draws out material for his production 
requirements from his own stockroom 
without the necessity of keeping a 
lot of records. 

A somewhat similar arrangement, 
maintained by the General Machinery 
Corporation, routes parts manufactured 
for stock to the main stockroom and 
then to the sub-stockroom as needed. 

In most plants scrap is handled in 
barrels or tote bins which are moved 
out of the shop by truck. The Landis 
Machine Company has erected a new 
scrap house having a ramp so that 
lift trucks can bring containers of 
chips directly to one or another of 
the concrete bins. Chips are shoveled 
directly from the bins into railroad 
cars spotted alongside the building. 
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NEW METHODS 
Meet Todays Demands 


BIGGER PLANTS and better layouts have 
helped boost machine tool output; but 
another means, no less important, has 
been advances in methods of manu- 
facture. 

To start from scratch in a new plant 
or in the new wing of an old plant 
affords an obvious opportunity to re- 
vamp manufacturing processes. But 
machine tool builders were not con- 
tent with the improvement of methods 
in their new plants; they examined 
practices in their existing facilities ; 
they replaced obsolete machines with 
modern machines; they built and 


bought jigs and fixtures, small tools, 
chucks and collets, and all the vari- 
ous accessories that make an enormous 
difference in productive time on old 
and new equipment alike; they in- 
stalled or improved auxiliary de- 
partments for welding, for heat- 
treatment and for the cleaning and 
painting of castings; they revised 
maintenance methods to reduce down 
time on equipment and to insure ac- 
curacy or the stress of overtime 
operation. 

In one plant, for instance, three 
modern high-speed planers are now 


doing the work of five old machines. 
In another department of the same 
company it was found that a group 
of gear tooth rounders had twice the 
productive capacity of the gear hob- 
bers that fed work to them. The tooth 
rounders, operating on one shift, were 
easily keeping up with the hobbers 
being run two full shifts. The situa- 
tion was balanced, not by doubling 
the number of hobbers, but by install- 
ing two of the latest type high pro- 
duction machines. 

One manufacturer of hydraulic 
broaching machines has purchased 


Landis Tool Company now is finishing the ways and other surfaces of many tables and carriages for smaller 
grinding machines by surface grinding with a wide wheel, rather than by scraping. At right—A heavy-duty 
planer in the plant of the Landis Tool Company has been equipped with special multiple-tool holders and 
pneumalic lifters for finish planing V- and flat ways on bed and carriage castings. The cutting speed with 
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high-speed steel bits is 35 ft. per minute 














eleven modern turret lathes to double 
the capacity of this department. The 
efficiency of these new machines has 
been so great that the company has 
been able to release three of the orig- 
inal eleven machines and still main- 
tain production at a point beyond that 
originally estimated. 

A manufacturer of drilling ma- 
chines was able to increase his turning 
capacity greatly without enlarging his 
lathe department by replacing old en- 
gine lathes with turret lathes of mod- 
ern design. Much of the work in this 
department is still done on engine 
lathes, but the turret lathes are paying 
their way on the repetitive jobs for 
which they are adapted. Two or three 
years ago these units could not have 
been justified because of the small lots. 

Within recent months two diamond 
boring machines have been installed 
by the Landis Tool Company for fin- 
ishing the bores of valve bodies which 
had previously been reamed. The re- 
sult is more rapid production with bet- 
ter control of accuracy. This company 
formerly made leadscrews by rough 
and finish milling, hardening and then 
lapping to fit. Several thread grinding 
machines have been purchased, and 
now all threads in hardened pieces are 
finished by grinding. Threads in lead- 
screws are now rough milled, hardened 
and then finished by grinding. Many 
standard threads are ground from the 
solid, after the piece has been hard- 
ened. Tables and carriages for smaller 
grinding machines are now finished in 
large surface grinders, rather than by 
scraping. In some instances bed ways 
are scraped to master plates while the 
table ways are ground and then honed. 
On one size of machine this method 
saved a total of twelve hours over the 
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time required to scrape table and bed. 
Machining speeds have been in- 
creased materially both by installing 
machines capable of multiple cuts and 
by extensive application of carbide 
tipped tools. To take full advantage of 
these tools many companies have in- 
stalled machine tools designed espe- 
cially for the higher speeds possible 
with the carbides. In the plant of the 
G. A. Gray Company, for instance, 
new planers pooee of high table 
speeds have been installed. On one op- 
eration in this plant, a cast iron part 
is being planed at 220 ft. per min. 
with a tablé return of 300 ft. per min. 
Cemented carbide tools are used. 
High-speed planing is practiced also 
by the Landis Tool Company in ma- 
chining grinder bed and carriage cast- 
ings. Two new heavy-duty planers 
with speeds about double those pos- 
sible on older machines in the same 
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This lineup in the plant of the Lodge 
& Shipley Machine Tool Company is 
of interest because of the fixtures 
used for aligning tailstock top cast- 
ings for planing. Carbide-tipped tools 
are finding much use on jobs like 
this for accuracy and faster cutting 


After several years development 
work LeBlond built this flame harden- 
ing machine for heat-ireating parts 
for its lathes. Work can be held 
between centers, and rotated or held 
stationary, or submerged in the tank 





































































department are used. A heavy-duty 
planer type miller has also been in- 
stalled for heavy roughing cuts on the 
larger castings. These castings are first 
normalized, and then go to the milling 
machine where ways and pads are 
rough milled to leave about +/,-in. 
stock for the planing cuts. A near-by 
heavy-duty machine has been equipped 
for multiple-tool planing on the V- 
ways and flats on bed and carriage 
castings. A standard head is provided 
for each way, for each size and type 
of machine. The cutting speed on this 
machine with high-speed steel tools is 
about 35 ft. per min. The use of these 
multiple tool heads has speeded up 
the operations of finishing ways on 
beds, tables and wheel bases to about 
a third or a quarter of the time pos- 
sible when single-point tools were em- 
ployed. As with similar set-ups in 
other machine tool plants, as many as 























Extra-long multiple cuts along the 
ways of several machine beds set 
in line can be taken at high speed 
with this planer-miller in Heald’s ex- 
panded plant. Several similar ma- 
chines are being used in the same 
plant to speed up production 


While one Warner & Swasey turret 
lathe bed is being machined in this 
planer miller, a second bed is set up 
on the table. This reduces idle time 
for the machine to a minimum and 
speeds up production for defense 

































































four or five pieces may be machined 
at one time on the long planer tables. 

Warner & Swasey now has a large 
planer-type miller which has _facili- 
tated the machining of turret lathe 
beds. The machine is designed so sev- 
eral cuts can be taken in one set-up; 
the machine table is of sufficient 
length to permit setting up one bed 
while cuts are being taken on an- 
other at the other end of the table. 

Several four-head planer-millers of 
i different design have been installed 
by the Heald Machine Company for 
operations on bed castings. These ma- 
chines are capable of set-ups in which 
practically all surfaces on certain types 
of machine beds can be finished in 
one pass. 

Many machine tool companies have 
turned the spotlight on every piece of 
equipment in the plant. If a more 
productive or time-saving unit could 
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be introduced it was purchased, even 
though it might supersede a highly 
modern machine. The keynote of the 
program is to obtain maximum efh- 
ciency in every department. Regular 
machine _ tool purc hase programs, 
which in many cases involved spend- 
ing the entire depreciation reserves an- 
nually for new equipment, have been 
supplemented by additional purchases 
in order to keep the plant in top 
notch condition and to expand output. 
In addition to buying new equipment, 
practically every plant in the industry 
has repaired its older machines. 
William Sellers & Company has 
borrowed six old Sellers horizontal 
mills. These have been repaired and 
installed in the machine shop for use 
during the emergency, after which 
they will be returned to their original 
owners. Possibly one of the oldest ma- 
chines that has been rehabilitated to 






make parts for new machines is the 
60-year old planer out of service for 
22 years that was resurrected by the 
American Tool Works Company and 
rebuilt for rough planing simple jobs 
It is now used 24 hours a day. 

Maintenance in most machine tool 
builders’ plants is being done on a 
preventive basis; the repair crew works 
24 hours a day when a machine breaks 
down, but usually spends its time in 
going through the plant to check up 
on equipment and to make certain that 
it is in good running condition. Often 
a simple repair job that takes only a 
few minutes will prevent a machine 
from being out of production for sev- 
eral days. Companies are carrying 
spare parts for major machine units 
and cranes to insure continuity of pro- 
duction. In most plants the mainte- 
nance crew makes frequent checks of 
machine alignment. At the Monagch 
Machine Tool Company's plant, for 
instance, the alignment of planers and 
other large production machines is 
checked and adjusted weekly to insure 
quality of product. 

In many cases it has been neces- 
sary for individual machine tool build- 
ers to design and build special ma- 
chines for some operations; either be- 
cause no such machine was available 
on the market, or because require- 
ments of the defense program made 
it desirable to build rather than to 
buy. The Fellows Gear Shaper Com- 
pany has constructed a number of such 
machines including a 100-in. gear 
shaper, and a large gear grinder, in 
order to increase production quickly. 

Only a few years ago, oil grooves 
in the way surfaces of large lathe car- 
riages built by Monarch were cut by 
hand with a chisel. Now they are 
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Cincinnati Shaper Company cleans small castings with hand grinders on 

special tables having turntable units mounted in their centers. At the end 

of each bench is an exhaust hood through which 2,500 cu.ft. of air per minute 
is drawn. Top of each turntable is made of %-in. thick plywood 
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ee many other machine tool plants, Reed-Prentice has rearranged its casting 

cleaning department in order to handle efficiently the increased volume of 

parts delivered from the foundry. Small castings come to these down-draft 
stands for cleaning 


milled accurately in less time and with 
less fatigue in a machine designed and 
built especially for this operation. A 
motor-driven spindle head on the ma- 
chine can be swiveled on its support 
to bring the cutter into vertical rela- 
tion with either side of a V-way in 
the casting. 

The jig and fixture program in al- 
most all shops has been expanded 
greatly, as large manufacturing lots 
now justify the extra expense of such 
tools. In the plant of the Lodge & 
Shipley Machine Tool Company, the 
chasing of leadscrews has been given 
special attention. Now small individ- 
ual refrigerating units are connected 
to each leadscrew chasing lathe so as 
to hold the cutting oil at constant tem- 
perature. All leadscrews are rough and 
finish chased, and experience has 
shown that extreme accuracy is not 
possible if the temperature of the cut- 
ting oil varies during the long cut. 

Difficulties in obtaining certain ma- 
chine tools because of demands of 
defense contractors have led to adap- 
tations of other machines in a number 
of machine tool plants. An example is 
the American Tool Works Company 
which formerly used horizontal boring 
mills on its lathe heads. Now, trun- 
nion jigs are used on radial drill 
presses for these castings to relieve 
the load on available horizontal mills. 
No sacrifice has been made in ac- 
curacy. Similar jigs have been de- 
veloped by the Cincinnati Bickford 
Tool Company for operations on radial 
drill head castings. 

Set-ups used by Baker Brothers for 
a number of parts employ similar jigs 
in radial drills and these have paid 
for themselves several times over while 
reducing the load on horizontal mill- 
ing machines. This company has found 
also that lathe set-up time can be 
saved by supporting chucks on swing- 
ing arms mounted on the headstock of 
each lathe in the plant. 

In addition to improvements in the 
machine shop proper, notable advances 
have been made in auxiliary depart- 
ments. A good example is the method 
used for cleaning castings. Until re- 
cently one of the dirtiest sections in 
any metal-working shop was the room 
in which castings were chipped and 
cleaned after being received from the 
foundry and prior to machining and 
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In the Cincinnati Bickford plant, cast- 
ings too large to be moved on the 
conveyor tables are mounted on 
trestles above floor grids for grinding, 
filling and spray painting. Suction 
of air down through the floor grids 
is sufficient to remove all dust and 
paint fumes 














painting. In most machine tool shops 
today this is not the case. These plants 
have modernized their casting clean- 
ing and painting departments and have 
installed dust-collecting systems to pro- 
mote safety and improve health. 

The Cincinnati Bickford Tool Com- 
pany has built a 135 x 250 ft. addi- 
tion designed especially for rough- 
grinding, filling, sanding and painting 
large and small castings. A dust-col- 
lecting system draws up 75,000 cu.ft. 
of air per min. through down draft 
grills in the casting cleaning section, 
and through water curtains in the 
paint spray booth. Intakes are ad- 
justed to supply 80,000 cu.ft. of in- 
coming air per min. which passes 
through a heater having thermostatic 
control. A complete change of air can 
be effected every seven minutes with 
this installation. 

An entirely new building was 
erected by the Cincinnati Shaper Com- 
pany for cleaning and painting cast- 
ings and has a similar arrangement to 
draw up dust, dirt and paint fumes. 
Small castings are cleaned on special 
tables with an exhaust hood at the side. 

In both installations, cleaned cast- 
ings are put on pallets and moved on 
roller conveyors to groups of men who 
apply a surface filler, then sand this 
filler when it is dry. At each side of 
the sanding position, exhaust hoods 
draw air down past the casting to carry 
the dust away. Transfer cars take the 
castings to other conveyor lines which 
lead to large water-curtain paint 
spray booths where the castings are 
given a priming coat of paint. In many 
installations, a conveyor section is 
mounted on a turntable in front of 
the paint spray booth so that the cast- 
ings and in some cases complete ma- 
chines can be turned to permit coat- 
ing all surfaces. 

New developments in heat-treating 
equipment also help speed production 
in many machine tool plants. At least 
two important builders of mi!ling ma- 
chines are using electric induction 
units by heat-treating operations; the 
original installation at the plant of 
the Van Norman Machine Tool Com- 
pany has been so successful that a 
larger unit is being installed. 

Flame-hardening units are also 
finding wide application. Monarch 
has a special unit for flame-hardening 
lathe bed ways and other surfaces. The 
R. K. LeBlond Machine Tool Com- 
pany started experiments with flame- 
hardening several years ago, and has 
now developed its application to the 
point where it is used on the teeth 
of most gears, many bearing surfaces 
on shafts and selected surfaces on 
other steel parts. 
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At Cincinnati Shaper, four separate conveyor lines carry pallets loaded with 
castings from the cleaning groups to the filling and sanding positions. 


























Here, 


exhaust grids are brought up to each side of the conveyor line 


Baker Brothers has installed a com- 
plete heat-treating department to avoid 
interruptions to work flow caused by 
the inability of contract heat-treaters 
to furnish adequate service. 

A great many machine tool builders 
have simplified their products as to 
the number of types and sizes pro- 
duced. Special applications are held 
to a minimum, being made only for es- 
sential defense operations. By arrange- 
ment with the Office of Production 
Management, some companies have 
temporarily stepped out of the market 
on some lines of machines, leaving 
them open to competition in the in- 
terest of specializing to expedite de- 
fense programs. 

Engineering departments in the in- 
dustry ave continuing the development 
of new models for introduction after 
the emergency, but are putting first 
emphasis of getting out those for 
which designs have already been com- 
pleted. These departments, as a rule, 
are two to three times their normal 
size. The Avey Drilling Machine Com- 
pany, for instance, has found it neces- 
sary to do considerable engineering 
work in order to show customers how 
standard drilling machines can be 
used, instead of the special equipment 
requested. This company, like most 
others in the same field, is making 
few machines with special tooling. 
Some machine tool builders have 
found it necessary to reduce to a 
minimum the tool engineering work 
ordinarily done in connection with 
their product, leaving this job to sub- 
contractors or tool shops in order to 
concentrate on making machine tools. 


On the other hand, other companies 
find that 60 to 80 percent of the 
machine tools now being manufac- 
tured must be provided with special 
tools and fixtures, mostly for produc 
tion of defense equipment. 

While most companies have dropped 
certain lines, a few have found that 
the defense program has required 
them to produce more types of ma- 
chines today than ever before. For 
instance, the Fellows Gear Shaper 
Company simplified its line only to 
find that other machines were neces- 
sary, particularly the smaller types 
needed for cutting precision gears, 
such as used for bomb fuzes. The 
George Gorton Machine Company 
discontinued approximately half of its 
various models in order to concentrate 
on the fewer kinds required for de- 
fense uses. When this was done it was 
found that the demand for the smaller 
size engraving machine was larger 
than could be filled without quoting 
long deliveries. To provide more ma- 
chines of this kind, a simplified model 
was developed especially for muni- 
tions work. This unit can be built three 
times as fast as the standard machine, 
and its production is now shortening 
delivery dates. 

A Cleveland Company, which has 
specialized for years in making high 
production equipment for the auto- 
motive industry, has temporarily dis- 
continued its line and is now building 
a large number of radial drills on 
subcontract for another machine tool 
builder. It has also brought out a new 
line of machines with special applica- 
tion in shell plants. 


1197 














MACHINE TOOLS FIGHT THE BATTLE OF PRODUCTION 






STRAIGHT-LINE PRODUCTION 
Speeds Assemblies 


IN MOST machine tool plants every pos- 
sible individual unit is broken down 
for bench assembly. These small units 
are then combined to make up larger 
subassemblies; finally the subassem- 
blies are attached to the machine col- 
umns or bases to form the complete 
machine. 

During its transition from the man- 
ufacture of machine tools on a job-lot 
basis to a line-production basis, the 
Hendey Machine Company, to take 
only one example, rearranged its as- 
sembly facilities as well as its machine 
shop. Subassembly lines are arranged 
in a separate department, set up at 
right angles to the erecting floor so 


that each line feeds directly to the fina! 
assemblers. To speed production fur- 
ther, the stockroom delivers all parts 
for a given subassembly at the proper 
time in sorted lots so that work can 
proceed without delay. Other plants 
have similar lines; but some have 
found it desirable to set up separate 
departments fof each type of subassem- 
bly in order to supervise them more 
easily. 

William Sellers & Company assem- 
bles gear boxes and heads for horizon- 
tal mills, and complete drill and tooi 
grinders, in separate departments. Each 
of these small departments has its own 
parts stockroom and inspection benches 


so that the foreman has complete con- 
trol over all of the department's activi- 
ties. No matter how subassembly oper- 
ations may be subdivided, it is general 
practice throughout the industry to in- 
spect and “run in” all subassemblies 
before they are delivered to the erect- 
ing floor. Fitting at final assembly is 
thus reduced to a minimum, and final 
assemblers have only a little scraping 
to do in order to fit the finished units 
to the machine bases and columns. 
Ingenious assembly stands, and in 
some cases conveyor lines, have been 
developed to speed the production of 
subassemblies. At Lodge & Shipley, 
for instance, special stands are used 


Lodge & Shipley assembles standard machines in groups, lining them up on the erecting floor. Assem- 
blers work in gangs, with each man trained to perform certain specific operations. As each man finishes his 
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work on a machine, he moves along to the next in line. The finished machines are run-in and inspected 





























for the assembly of aprons, quick- 
change gear boxes, tailstocks and ‘simi- 
lar units. Each stand’ is arranged to 
hold its subassembly in a number of 
positions, so -théetdt can*be tugned to 
suit the convenience 6f the assembler. 
In this plant each subassembly is com- 
pleted by a group of specjalist&a num- 
ber of stands being lined up*along the 
workbench assigned to that group. In 
each group the men move. from stand 
to stand to complete their individual 
jobs. 

In contrast to the fixed stand ar- 
rangement is the method developed for 
handling similar units at the plant of 
the Monarch Machine Tool Company. 
Here subassemblies are put together on 
welded-steel stands that are moved 
down the assembly bench as individual 
operations are completed in sequence 
by each succeeding member of the 
group. As in most machine tool plants, 
each subassembly goes down a sepa- 
rate bench line, and the men in each 
group quickly become specialists in 
their assigned operations. 

Norton’s U-bench subassembly lines 
can accommodate about three times the 
number of men and four times the 
number of workable units in the floor 
area previously used by the-same sub- 
assembly groups. The bench units sup- 
port channel tracks upon which dollies 
carry the work. The dollies can be 
used with a swivel table section for 
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mounting headstock or footstock bodies, 6léd on roller conveyor limes as are 


or can be used plain for apron, attach- 
ment or pump assemblies. The neces- 
sary parts to build the units are deliv- 
ered to each ‘group on two portable 
multi-shelf trucks which can be re- 
_plaeed by others as the work on the 
titidés, changed from one job to an- 
other: Spare” shelf ‘trucks are. stocked 
for the next job*by a utility mtgn, and 
a minimum of time is necessary in ™mak- 
ing a change-over. An air hoist 1s 
supported by a monorail track above 
each U-bench, permitting removal of 
any unit without delaying work along 
the rest of the bench. 

Roller-conveyor tables support fix- 
tures on which subassemblies are put 
together in the Brown & Sharpe plant. 
Each of these roller lines parallels a 
workbench where the assemblers keep 
their tools and perform certain fitting 
operations. Such arrangements are flex- 
ible, in that fixtures of varying size 
can be accommodated and a change- 
over to another subassembly can be 
made quickly. The fixtures are moved 
from position to position along the 
bench so that the varioys operations 
can be done by specialists. In this 
plant screw machine tanks and bases 
are machined on one side of a room 
and then put together across the aisle. 
They are transferred from the machin- 
ing side to the assembly side by hoists 
on overhead tramrails and are assem- 


smaller subassemblies. 

There. af& two. distinct. methods of 
handling cormplef€ machiaes on the 
erecting floor in the mathine tool in- 
dustry. In some plants the machines 
are spotted on the floor and are not 
moved until ready for delivery to the 
painting group and shipping platform. 
This ‘practice is essential where large 
machines, like planers, hotizontal mills, 
boring mills and.sitmnilay machines, are 
produced. It is used bythe Seneca 
Falls Machine Company, which has five 
lines along which machines are spotted. 
It is also followed by some manutfac- 
turers of smaller machines which in 
other plants are moved on doilies or 
traveling platforms from station to 
station down the assembly line 

In at least one plant, machines are 
inspected and run in while still on the 
platforms. No matter which practice 
is followed, major economies have 
been effected in most erecting depart 
ments. At Fosdick, for instance, some 
machines now are assembled in 25 
hours that used to take 100 hours. to 
complete. 

Practice also varies with regard to 
the division of labor on the erecting 
floor. Most companies that build stand- 
ard lines of machine tools have special- 
ists who perform only certain specified 
operations on each machine down the 
line. However, where the company 


Even with production several times higher than ever before, Monarch has not relaxed its vigilance on the 
final inspection line. When delivered from the progressive assembly line each machine goes to final inspec- 
tion, where it is gone over carefully and checked against a standard inspection report 
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is. 
With a dollie under each end of the machine, standard lathes and millers made by Reed-Prentice pass 
over a grill in the floor where air is drawn down over the machine to carry away the fumes as the 
machine is spray painted 
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Roller-conveyor benches 
hold fixtures for sub- 
assemblies in the Brown 
& Sharpe plant. Each 
man in the group is a 
specialist 


Lodge & Shipley has 

developed special stands 

to speed the subassem- 

bly of aprons, quick- 

change gear boxes and 
other units 


















































produces special machines, with each 
machine on the floor different in some 
respects from every other machine, it 
is difficult to develop specialists and a 
small group of skilled men erects each 
machine from start to finish. This dif- 
ference in assembly problems has been 
recognized at the Ex-Cell-O plant, and 
the assembly of standard machines has 
been separated from that of special- 
purpose equipment which must be fur- 
nished upon occasion to certain defense 
contractors, such as those in the air- 
craft-engine field. 


Air and Current Available 


Ex-Cell-O’s 26,000 sq. ft. addition 
for assembly of standard machines is 
of particular interest because of ar- 
rangements made to furnish com- 
pressed air and electric power to the 
various stations, and so permit ade- 
quate trial of all units without having 
to move the machines to a test line. 
Electric and compressed air mains are 
contained in a tunnel under the main 
aisle of the new building. In the cen- 
ter of each assembly bay there is an 
outlet box to which electric and air 
connections can be made on three sides. 
Six of the smaller or four of the larger 
standard machines can be assembled at 
one time in each bay, and the outlet 
box in that bay supplies adequate fa- 
cilities for testing the various mech- 
anisms on each as assembly progresses. 

At the plant of the National Auto- 
matic Tool Company machine units are 
assembled by groups of highly-trained 
men, not in a modified line production 
arrangement as in some plants making 
large numbers of standard types of 
machines, but with the group handling 
the complete assembly from beginning 
to end. Certain of the men in each 
group specialize in repetitive opera- 
tions, but wide variations in the ma- 
chines makes it almost impossible to 
justify any attempt to make extensive 
use of specialists on the erecting floor. 
The production of universal joints has 
been separated from the rest of the 
shop and here the Operations are di- 
vided among specialists. The same is 
true of the department making the jigs 
and fixtures on customers’ orders to go 
with machines produced by the com- 
pany. 

On the other hand, the Michigan 
Tool Company has adopted a policy of 
building only standard machines, tak- 
ing care of customers’ special require- 
ments by supplying fixtures to suit the 
work. Assembly is expedited by this 
policy, since most cf the men on the 
erecting floor now are continuously 
engaged in the assembly of a given 
type of machine. 

Progressive assembly is employed for 
most of the machines produced by the 
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In the Heald plant, machines are progressively assembled"as the bases are 





moved from station to station down this conveyor line. Parts racks along the 
conveyor are supplied from machining and subassembly lines arranged to 


feed in at right angles to the main assembly line 


Heald Machine Company. In this 
plant the main assembly line consists of 
a double roller conveyor line on the 
floor. Machine bases are placed on 
sled-type platforms that are moved 
down the line from position to position 
as assembly progresses. Parts and sub- 
assemblies are kept in racks along the 
side of the line, convenient to the 
workmen. Subassembly lines are ar- 
ranged to feed in at right angles to 
the main line, delivering finished parts 
to these racks. This arrangement has 
practically eliminated any need for a 
stockroom. 

One of the important reasons why 
Norton Company's production rate on 
grinding machines during 1941 has 
been about four times that of the pre- 
vious peak year has been the extensive 
use of highly productive assembly lines, 
of which five were installed during 
1940. Each of these lines is given over 
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to the final assembly of one size and 
type of grinding machine, the most 
active sizes being selected in order to 
insure efficient operation. In each of 
the lines the base of the machine is 
mounted on a traveling platform that 
moves along tracks from station to 
station, stopping long enough at each 
position for the specialist at that sta- 
tion to perform the operations assigned. 
On one side of each line are tools, 
work benches and vises needed by the 
workmen, and on the other are racks to 
hold the various parts needed to make 
up the satel machine. A travel- 
ing overhead crane serves each line so 
that heavy parts can be handled easily. 
Finished parts and tésted subassem- 
blies are Melis ered to the racks along 
each line by utility men as needed. 

A number of other machine tool 
builders have similar arrangements 
The Bullard Company is assembling 
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This progressive assembly line for 6-in. cylindrical grinders is typical of the 
several similar lines in the Norton plant that have helped materially in multi- 
plying the productive capacity of the Machine Division by several times. Each 
machine is mounted on @ separate platform that is moved along floor rails 


This central final inspection department in the Cone Automatic Machine 
Company’s plant is typical of many similar groups in the machine tool indus- 
try whose job it is to see that parts that go into today’s machine tools are up 
to specifications. Machine tools are of little value if they will not consistently 
produce accurate work—it is the job of these men to see that they do 
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certain smaller sizes of vertical turret 
lathes progressively on trucks in one of 
its new buildings; the larger sizes, of 
course must be assembled on a solid 
floor because of their weight. Both 
Reed-Prentice and Monarch assemble 
certain smaller sizes of standard engine 
lathes along progressive assembly lines, 
with the lathes mounted on dollies (one 
at each end) that have caster wheels 
running in steel track set into the shop 
floor. 

Practice varies as to where in the 
shop the large bed and column castings 
are to be finished before the machine 
is assembled. At the Baker Brothers’ 
plant all machining and scraping oper- 
ations on these parts is done in the 
machine shop, so that the number of 
machines in process on the erecting 
floor has been greatly increased. On 
the other hand, the Blanchard Machine 
Company, among others, has set up a 
planer and radial drill on the erecting 
floor so machine beds can be finished 
and set up on the floor without having 
to move them to another department 


“Trouble” Is Isolated 


Baker Brothers has set up a “trouble 
department” for correcting parts re- 
turned to the shop from the assembly 
floor. This new department saves the 
regular shop departments any inter- 
ruptions to the planned flow of work 
so essential if high production sched- 
ules are to be maintained. Urgent shop 
maintenance and small-run shop orders 
also are handled in this department. 
Four men are assigned to this group, 
and they have two turret lathes, an en- 
gine lathe, a radial drill, two milling 
machines, a contour grinder and a cyl- 
indrical grinder. 

At the Warner & Swasey plant sepa- 
rate departments have been set up for 
the assembly of ram-types and saddle- 
type turret lathes. Turrets, saddles and 
carriages are produced as subassem- 
blies in departments adjacent to the 
final assembly lines, and are delivered 
direct to the final lines as needed. In 
this plant the “hanging” of motors and 
electrical control equipment upon ma- 
chines has been speeded by establish- 
ing a central electrical manufacturing 
department. Here motors, control ap- 
paratus and wiring harnesses are made 
ready for installation by a specially 
trained crew. Manufacturing drawings 
had to be made for the various wire 
“harnesses” in order to make the set-up 
of this group possible. 

One operator may cut cables to 
length, strip the ends, dip them in 
solder and wrap a harness for quick 
installation on the machine. Others get 
motors and control apparatus ready. 
Out on the final assembly lines still 
other specialists install the electrical 














equipment thus made ready for them. 
Wiring machines under older methods 
consumed a great deal of time on the 
assembly floor. This group of wiring 
specialists has already paid its way, 
and promotes standardized wiring on 
the machines shipped from the plant. 

“A word of caution seems proper 
here, and that is that we must uphold 
our high standard of quality; we can- 
not get by with ‘war babies,’ and there 
is more behind it than just our pride of 
workmanship. The reason is that all 
the mechanical gadgets used in modern 
warfare are highly accurate in them- 
selves and accuracy begins in the ma- 
chine tool.”’ 

The above paragraph, quoted from 
a booklet published by The American 
Tool Works Company for its em- 
ployees, voices an interest in the main- 
tenance of quality common to all ma- 
chine tool plants. Inspection forces 
have in many cases been doubled, tri- 
pled and quadrupled so that nothing 
is left to chance. These expansions 
have been difficult because of the scarc- 
ity of capable inspectors and the lack 
of time to train new inspectors, even 
when they have been upgraded from 
the shop force. In many plants the 
inspection force has been spread out 
thin, as have the supervisory and field 
forces, and it seems that little can be 
done to relieve the pressure. 

In some shops inspectors on the 
floor spot check work as it progresses 
through the shop, then all parts go 
through a final inspection room before 
delivery to the stockroom. In other 
shops nothing is inspected until fin- 
ished and ready for delivery. Usually 
parts made by subcontractors are in- 
spected when received, but in some 
cases it has been necessary to set up a 
field inspection force to make sure 
work is done properly in the outside 
shops. 


Inspection Force Independent 


Final inspection of completed ma- 
chines is ordinarily handled by a sepa- 
rate inspection force working on the 
erecting floor. In some plants, where 
the machines are assembled in one posi- 
tion on the floor, the units are in- 
spected where assembled. Where pro- 
gressive line assembly is used, how- 
ever, the final inspectors usually have 
a separate space at the end of the floor, 
near the shipping platform, where 
proper facilities are maintained for 
checking each machine under power. 

Most plants have developed standard 
check sheets and inspection manuals 
for each subassembly, and each size 
and type of machine, so the manage- 
ment can be certain that each unit is 
gone over thoroughly before it is 


shipped. 
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Most of the machines produced by the W. F. & John Barnes Company are 

made to suit specific customers’ requirements, and each constitutes a separate 

assembly problem. Final assembly is taken care of by a group of skilled 
mechanics who are able to perform all the necessary operations 


LUT ge 78 


Ee BY EB Ue 





~ 


Norton’s U-bench subassembly has standard dollies on which the units are 

put together. Turntables at the corners aid in transferring the dollies as they 

are moved down the line. Workbenches and material racks are located inside 

the U, convenient to all the assemblers in the group. More output per square 
foot of floor area is claimed for this arrangement 





1203 





MACHINE TOOLS FIGHT THE BATTLE OF PRODUCTION 


NEW MEN 


Trained for Production 


WHAT ARE YOU doing for men? This 
is one of the questions that invariably 
crops up when two machine tool man- 
agers get together to swap ideas on 
their production problems. The answer 
is usually the same. We can’t hire them, 
so we train them. 

For when a machine tool builder 
says “men,” he means skilled men; a 
big part of his working force must 
consist of mechanics—men who can 
read a blueprint and set up a machine. 
Many operators on machine tool pro- 
duction would be classed as toolmakers 
in a mass output industry. 

Machines made to tolerances of ten 
thousandths of an inch must be proc- 
essed and assembled by men who know 
their trade. Since such men are not 
available at the factory gate in the 
numbers needed, the manufacturer has 
been forced to devise ways and means 
of bridging the gap without sacrificing 
the quality of his products. 

One way has been to stretch the 
knowledge of his older men by rear- 
ranging operations. Larger quantities 
of parts are now common in machine 
too! plants. Lots of 100 or more are 
not unusual where six to twelve were 
put through a few years back. With 
more parts in process, greater subdi- 
vision of work is feasible, and in the 
breaking down of operations, steps are 
cgeated which can be performed by 
semi-skilled men. 

For example, set-up men are now 
employed at many machine tool plants. 
This function is performed by experi- 
enced men who are often selected from 
those who have had long service as 
machine operators. By making these 
men specialists on set-up work they 
are able to take care of entire batteries 
of machines, leaving the job of sup- 
plying stock and gaging’ finished parts 
to the lesser skill of newcomers. 

Machine tool builders have long 
pioneered the apprenticeship system. 
Many of the leading men in the in- 
dustry and hundreds of others in super- 
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visory positions have ‘‘served their 
time’’ in one or the other of the old 
line machine tool plants. Such firms 
as Browne & Sharpe and Pratt & Whit- 
ney have rendered incalculable service 
to industry through the medium of 
their excellent apprenticeship courses. 
They turn out men who know their 
jobs thoroughly on the machine or 
bench and in addition have a broad 
understanding of their trade that en- 
ables them to climb to key positions. 

By and large these basic training 
programs are carried out year in and 
year out, through good times and bad. 
It is significant that machine tool build- 
ers had sufficient confidence, during the 
dreary days of depression when they 
were hit harder than any other branch 
of American industry, to carry on their 
tradition of training youth for the 
busier days ahead. It is true that some 
concerns were forced to curtail or sus- 
pend these activities; but for the most 
part the apprenticeship programs were 
nninterrupted. The reward has been a 


The Landis Tool Company routes &p- 
prentices through the shop on a 
planned schedule. A chart shows 
each man’s progress and distributes 
the burden of instruciion over the 
various deparimen!s 


fine reserve of talented youngsters 
ready to fill the breach when they were 
most needed. 

Methods of setting up apprentice- 
ship systems have been described in 
detail in these pages and elsewhere. 
They invariably include a well balanced 
curriculum to impart manual dexterity 
and technical understanding. An added 
ingredient is the presentation of in- 
formation on the company problems 
and policies in a broad sense to enlis: 
the loyalty of the young men. Some 
companies have prepared special man- 
uals to give the management's point 
of view and the relationship of the 
apprentice to the company as a whole. 

More attention is being given to grad- 
uation from apprenticeship courses 
The boy who has served three or four 
years rightly considers the completion 
of his course as an outstanding mile- 
stone in his career. It is appropriate, 
therefore, that he be given a diploma 
with the ceremony observed at school 
and college commencements. 

A first and obvious step in meeting 
the emergency demand for men was to 
expand the apprenticeship programs or 
to restore them in cases where they 
had been suspended. The drawback to 
this method of training is the time 
element. The march of warring nations 
moves too fast for the three or four- 
year traditional plans that industry has 
found so effective. 

Despite the need for speed many 
concerns have stuck to their long term 
policy of continued apprenticeship 
training because thoroughly trained 
men will be needed for key positions 
in the future. Other companies have 
decided to concentrate on the needs of 
the moment by laying aside long term 
training plans in order to get men 
into production work quickly. 

The Gisholt Machine Company, for 
example, maintains a course for which 
four-year apprentices are indentured 
under the state laws of Wisconsin. In 
addition the company has trained 1600 
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The Monarch Machine Tool Company has successfully trained large groups of new men. Its apprenticeship 
plan has been supplemented with short courses to train men quickly for specific operations 


men under a learnership plan since 
the start of the defense program. 

Learnership is not new in the ma- 
chine shop as it has long been used to 
break in likely-looking young men es- 
pecially during periods of expansion. 
Some small shops use this method ot 
training exclusively. It consists simply 
of putting a man in a department and 
making his foreman responsible for 
his transition from an unskilled laborer 
to a machine operator. The foreman 
usually puts the new man on a machine 
as helper to an older mechanic. First 
the novice watches, then he tries his 
hand on some of the simpler cuts until 
finally he is capable of handling the 
machine himself. 

When Kearney & Trecker expanded 
its plant new men were trained for 
the equipment to be used even before 
it was installed. This was done by put- 
ting learners on machines similar to 
those purchased. Three men were hired 
for each new machine to allow for 
three-shift operation. These learners 
staycd with the older men until the 
new shop was ready for them. 

The term “‘older man’”’ is used in the 
sense of longer service or greater skill. 
Learnership programs are not confined 
to youngsters; they include the train- 
ing of mature men who are adaptable 
to shop work. Indeed some courses of 
training are directed particularly to the 
“skill rusty’’ individual, the former me- 
chanic who became a truck driver or 
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a gasoline station a‘tendant during the 
days when it was difficult to find work 
at his trade. The so-called ‘refresher’ 
courses are designed to restore his fa- 
miliarity with shop work and to bring 
him up to date on modern machines 
and methods. Another plan developed 
by the National Association of Manu- 
facturers uses slide and sound record- 
ings to train old apprentice graduates 
and the better workmen for upgrading. 
This plan is used successfully by the 
Landis Tool Company. 

When learners are ready to take over 
machine operation on their own, the 
experienced man is frequently changed 
to the new machine, leaving the new 
man on the old equipment. W. F. & 
John Barnes puts trainees on old plan- 
ers which they can run slowly without 
hurting production or themselves. An- 
other practice, employed by the Cin- 
cinnati Shaper Company, is to train 
the learner on the day shift and, when 
ready to stand on his own feet, transfer 
him to the same machine on the night 
shift. Thus the learner becomes part- 
ners with the man who trained him in 
the operation of a given machine 

The learnership system has many 
variations depending on the community 
and the particular shop practice. Some 
plants believe in giving the new man a 
certain amount of work from his first 
day in the shop. Others have a stated 
period of time in which he acts as an 
observer and a helper before assuming 


any responsibility for machine opera 
tion. Cincinnati Bickford puts learners 
first in a separate department for a 
concentrated three months’ course in 
machine operation. These boys make 
gibs and other simple machine parts 
while being instructed. At the end of 
this training period, they are put on 
repetitive jobs in the shop. 

Some shops are content to develop 
the learner as a one-machine man, be 
lieving that in this way the maximum 
results can be obtained with the mini- 
mum training effort. Other shops en 
deavor to give learners a_ broader 
knowledge by providing an opportu 
nity to work on various machine tools. 

It frequently happens that a learner 
may show little aptitude for a certain 
type of machine and do very well on 
another; rotating him through several 
departments may thus serve to fit him 
for the work for which he is _ besi 
fitted. The Sheffield Corporation fol- 
lows the practice of moving new men 
around the until their proper 
niche is discovered. This concern has 
employed nearly 300 young men in the 
past two years in its machine and gage 
divisions. The Oilgear Company ro- 


1 
shop 


tates its learners, of which there are 
70 at present, in order to make them 
more versatile. Men who are trained 


on several machines can be shifted to 
relieve choke points and are obviously 
more valuable to the company. 

In many cases, employers make it 
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An applicant's ingenuity 

is gaged by means of a 

block test employed by 

Brown & Sharpe. Such 

aptitude tests are useful 

in selecting young men 
for training 


possible for the learner to supplement 
his regular duties with classroom work 
either in the plant or at one of the local 
schools. The Cone Automatic Machine 
Company started a course, open to all 
its employees, about five years ago. 
Shop courses were conducted by an 
M.I.T. man on such subjects as ma- 
chine shop practice, metallurgy and 
production methods. Of 400 men then 
employed about 300 took the course. 
Now new men attend afternoon or eve- 
ning classes depending upon the shift 
they work. 

Companies employing learners have 
invariably commented favorably on the 
fine cooperation of their older men who 
are asked to train the youngsters. In 
virtually every case they have given 
freely of their knowledge in order to 
build up an effective emergency work- 
ing force. A booklet published by the 
American Tool Works for its em- 
ployees includes the following: 

“It would be unappreciative if I 
were not to mention something that 
has come up time and again in our 
discussion of shop matters, and that is 
the fine spirit which has been shown 
by the older men in helping break in 
our new employees. They have un- 
selfishly given these newcomers every 
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kind of help they knew how to give, 
and I am sure these older men will join 
me in saying that you who are new 
among us are a fine lot of promising 
men whom we are glad to welcome into 
this business.” 

Cooperative courses are increasingly 
popular. These are of two kinds: train- 
ing plans set up between individual 
companies and schools, and community 
plans in which a number of companies 
pool their training efforts with or with- 
out the assistance of local school facili- 
ties. It can readily be seen that a good 
mechanic must learn many things; to 
teach them thoroughly more than one 
instructor is needed. Cooperative plans 
provide the means of bringing the 
young man a wider number of con- 
tacts thus making it possible for him to 
draw on more sources of information. 

A common method of cooperation is 
to work with the local trade school. 
Very often the apprentice or learner 
has had previous trade school training. 
The Van Norman Machine Tool Com- 
pany draws heavily on both the Spring- 
field and Westfield, (Mass.) trade 
schools. Of 2,000 men now on the 
payroll about 800 are trade school grad- 
uates or men who have taken refresher 
courses at these schools. 





If a new man has had no trade 
school training he may enter a coopera- 
tive course during which he spends 
alternate months in the plant and in 


the school. If he wishes to extend his 
training further, he may be rotated be- 
tween the shop and the school accord- 
ing to some systematic schedule in or- 
der to fit him with both the facts and 
theory of his job. Subjects usually 
taught outside the shop are shop mathe- 
matics, blueprint reading, drafting, gag- 
ing and measurement, and production 
control. The Cincinnati Planer Com- 
pany employs about 75 three-year ap- 
prentices most of whom attend the 
Ohio Mechanics Institute at night. This 
procedure is used by other Cincinnati 
machine tool builders. Cooperative 
courses conducted by the University of 
Cincinnati are also popular. 

If a local trade school is not avail- 
able, correspondence courses are fre- 
quently used to supplement the shop 
work. Such classes place great reliance 
on the youngster’s own initiative and 
they are best conducted by additional 
supervision by someone designated by 
the plant management. 

The Potter & Johnson Machine Com- 
pany uses International Correspondence 
School courses in its training program. 
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One of the company’s engineers holds 
night classes in the plant to supple- 
ment the mail instruction. ICS. 
courses have been used by the Sidney 
Machine Tool Company for the past 
year. They are paid for by the com- 
pany and are open to all employees, 
apprentices included. 

Community plans or cooperative 
courses between local plants have often 
produced happy results. They serve 
first of all to spread the responsibility 
for training men. If each plant does 
its part, no one concerned will have 
to carry the burden in slack times only 
to find its trainees raided by shops 
which have neglected their duties in 
this direction. 

Usually the practice is to rotate the 
trainee through the various plants sub- 
scribing to the plan; then after the 
completion of his course, he is given 
an opportunity to take his place in one 
of them. In other cases, the local con- 
cerns have set up independent schools 
where all the applicants are trained to- 
gether until ready to take their place 
in one of the local shops. 


Springfield's Community Plan 


An outstanding community coopera- 
tive plan of training is operated in 
Springfield, Vermont, by the Fellows 
Gear Shaper Company, the Jones and 
Lamson Company and the Bryant 
Chucking Grinder Company in con- 
junction with the local high school. 
In the four-year course students divide 
their time between the shop and class- 
room for three years; the fourth is 
spent entirely in the shop. Formerly 
each plant took a certain number of 
boys for training but because of the 
emergency a separate shop has been set 
up for training alone. 

Two additional courses are operated 
at Springfield in connection with the 
defense program. The learner course 
for men without shop experience and 
the advanced course. Students in the 
learner course attend school nine hours 
a day, five days a week for one month. 
The instruction, carried out in the 
school shop, enables them to obtain 
positions as machine operators. The 
advanced courses are given for men 
already employed who have not had 
sufficient experience to fit them for 
skilled occupations. These supplemen- 
tary courses are carried on from 6 to 
9 p.m. Each group comes two nights 
a week; the course totals about 100 
hours. Approximately 400 men have 
completed the initial training course 
and 300 men have been given ad- 
vanced training in the past 18 months. 

Employees of the National Auto- 
matic Tool Company are encouraged 
to take Purdue University extension 
courses held at the Richmond (Ind.) 
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high school located conveniently nearby. 

Several states have interested them- 
selves in ways and means of making 
men available to industry. A popular 
approach is that followed by Connecti- 
cut and other states; the novice is given 
a 200-hour intensified course using 
trade schools at hours when these fa- 
cilities would otherwise be idle. Courses 
are Open to men new to shop work and 
to skill rusty former mechanics. 

Essential to the success of any train- 
ing program is the selection of men. 
For apprenticeship courses, great care 
is observed; when a young man is to 
be given a three- or four-year course, 
he represents a sizable investment. As 
in any investment, the company looks 
for security which in this case means 
character and willingness to follow 
through by making the most of the 
given opportunities. Most apprentices 
are required to have a high school edu- 
cation; frequently some condition as 
to the types of courses studied is also 
included. They are usually given a 
probationary period, say of three 
months, during which the apprentice 
can decide whether or not he wishes 
to take the full course and the com- 
pany can size up his capabilities. 

In the case of learners the pressure 
for quick results has meant that the 
management cannot be so choosy in 
picking the cream of the applicants. 
Warner & Swasey has found good 
learner material becoming scarcer in 
Cleveland. This concern conducts no 
classroom work for its learners and re- 
quires that they have a knowledge of 
blueprint reading before starting work. 
They are selected by experienced inter- 
viewers but are not given any standard 
tests for admission. 

The Arter Grinding Machine Com- 
pany has found the defense training 
schools a good source of new men, 
particularly the Worcester Boys Trade 
School. 


Aptitude Tests Work Well 


Some young men are simply not 
temperamentally or physically equip- 
ped for shop work; to attempt to train 
them will mean a loss of time both 
for the youngster and his supervisor. 
Considerable success has followed the 
use of aptitude tests to sort the young- 
sters who will make their way in shop 
work from those whose energies had 
better be turned elsewhere. Such 
tests have been worked out in some 
detail and involve manual dexterity 
and mental reaction. While there will 
probably never be a perfect gage of 
aptitude, these tests do give surpris- 
ingly accurate results in a large per- 
centage of cases. National Acme 
which has put 2,500 men through its 
learnership course during the past 


seven years is working with Cleve- 
land vocational school authorities to 
develop training that will fit boys to 
the needs of industry. Before being 
hired, the applicant's academic rating 
is investigated and his PLR (Potential 
Learning Rate) is determined by a 
test devised for the purpose. 

The Bullard Company, Brown & 
Sharpe, the R. K. LeBlond Machine 
Tool Company and the Shefheld Cor- 
poration also use aptitude tests for the 
selection of new men. As industry 
has drawn more and: more men from 
the ranks of the unskilled, such tests 
give evidence that the more adaptable 
young men of the community have 
been absorbed giving successively 
lower percentages of qualified appli- 
cants as time goes on. On the other 
hand some of the work turned out by 
learners has been of surprisingly high 
quality. One company cites its experi- 
ence on losing a mechanic who for 
years had operated a large horizontal 
boring, drilling and milling machine. 
The foremen suggested that one of the 
recently added learners take over the 
machine; the youngster assumed _ his 
new job as though he were made for 
it and soon was béttering the former 
operator in quantity and quality of 
workmanship. There are many such 
instances of newcomers taking over 
successfully tasks that had been pre- 
viously trusted only to men of long 
experience. 

Farm Boys Catch on Quickly 

William Sellers & Company has had 
good results with farm boys in dts*tfain- 
ing program. City bred youngsters 
often seegy afraid of machinery while 
the count * Tas Pitch in with more 
confidence and feweraccidents. 

In addition to training apprentices 
and ‘learners, the machine. tool *indus- 
try has been faced with the need for 
training supervisors. As the forces in 
the plants have grown with the use of 
multiple shifts, the number of key 
positions has multiplied. Old appren- 
tices have proved a fertile source of 
material for such supervisory jobs. 
But men new to the responsibility of 
leadership can best function if they, 
too, receive some specialized supple- 
mentary training. For this reason 
courses in foremanship are receiving 
ever-increasing attention. 

One of the most popular methods 
followed is the conference plan in 
which the supervisory personnel is 
brought together according to a regular 
schedule. A conference leader is 
selected who will stimulate discussion 
on practical problems of shop manage- 
ment. To begin such courses, these 
conference leaders are usually men of 
recognized standing in the company, 
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often including the top management. 
As the course continues, men in junior 
supervisory positions are encouraged to 
assume leadership in these conferences 
in order to give them added poise and 
confidence. At the Lodge & Shipley 
Machine Tool Company, where the 
supervisory force has been expanded 
25 percent, younger supervisors at- 


tend special conference courses on 
foremanship. The Norton Company 
educates foremen and other super- 


visors in their duties by bringing them 
together for regular conferences in the 
foremen’s club room. 

The Ex-Cell-O Corporation's super- 
visory personnel has jumped from 80 
to 250 since 1937. Educational ma- 
terial for supervisor's Courses was pre- 
pared in great detail and is constantly 
being revised. Weekly meetings of 
about one hour revolve about a given 
topic. About three quarters of an 
hour is devoted to the presentation and 
the remainder to open discussion. 
Questions are answered pertaining to 
policy, safety, production methods, 
plant protection, material handling, 
discipline and upgrading. 

Foremen and supervisors are fre- 
quently given an opportunity to 
broaden their knowledge by visits to 
other plants. For instance the head of 
a gear cutting department may be sent 
to plants of gear cutting and testing 
equipment makers to talk with engi- 
neers and production men. He can thus 
gain an intensified education in meth- 
ods of setting up and operating such 





machines that will immediately increase 
his value to his company. When the 
King Machine Tool Company pur- 
chased a number of planer-type millers 
for its new plant, one of its foremen 

was sent to the Ingersoll Milling Ma- 
chine Company to take an intensive 
course in the operation of these 
machines. 

As shop forces have increased, the 
need for both tool and product de- 
signers has grown. To augment de- 
partments devoted to such work many 
concerns are offering special courses in 
these subjects. Boys who have shown 
up well in the regular 6,000-hour 
apprentice course given by the Landis 
Tool Company have the ns oar 
of taking a special supplementary 4 
500-hour course in machine and wal 
design. Already a number of gradu- 
ates of this course have developed into 
ble designers. The Sheffield Corpora- 
tion also has a special course for ap- 
prentice designers who are usually 
technical school men selected by apti- 
tude tests. After a three-months trial 
period under independent supervision 
the men selected enter the drafting 
room for a two-year course. 

Many firms have found it necessary 
to give specific training to the men 
who are to serve as instructors for the 
apprentices and learners. Training 
young men requires not only a knowl- 
edge of the subject, but a technique in 
imparting this knowledge to them. If 
the instructors are properly guided, 
their effectiveness is usually enhanced. 


At the R. K. LeBlond Machine Tool Company applicants are given a two- 

hand coordination test by means of a special machine which determines 

neuro-muscular flexibility and adaptability of experienced and non-experi- 
enced men. The drill press is used for an eye-hand coordination test 
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When the Monarch Machine Tool 
Company expanded its plant 25 per- 
cent after previous expansions, it was 
faced with taking on men, practically 
none of whom had seen the inside of 
a machine shop before. The manage- 
ment picked from the rank and file of 
men already on machines or assembling 
lathes 90 men who had the skill and 
temperament to instruct learners. These 
men had experience which covered all 
the job units into which the work had 
been broken down. On the day 
ground for the new plant was broken, 
these selected men began attending 
classes on methods of breaking in new 
men. Seventy days after ground was 
broken, the first machines were set 
up, within fourteen days of the new 
plant opening the 90 instructors had 
300 new men actually producing. The 
regular supervising forces freed from 
the job of training men were able to 
handle production. 


Field and service men constitute 
another group needing specialized 
training. Landis Machine Company 


has a long established course for such 
men, which includes three years of 
shop work; this course has answered 
a major problem for this company 
during the emergency. The Heald Ma- 
chine Company also conducts an exten 
sion course for demonstrators who are 
selected from key men in the organiza 
tion, particularly Heald apprenticeship 
school graduates. 


Up-grading Builds Morale 


A vital part of shop training par- 
ticularly in periods of expansion is 
the question of up-grading. This is 
just another way of saying that merit 
should be recognized and rewarded by 
promotion. Where this is done, plant 
morale is improved in a way that acts 
like a tonic on the entire organization. 
No man should feel that he is being 
taken on merely for the duration of 
an emergency to be cast aside when 
that emergency has passed. At the 
Ex-Cell-O Corporation management 
has pushed the up-grading process. It 
is common for the works manager or 
the superintendent to inquire why 
likely looking workers have not been 
advanced as far as conditions would 
indicate. Foremen are constantly 
reminded of the value of the up-grad- 
ing process. The concern has many 
examples of men who have progressed 
as fast as their ability permitted. Here 
is a typical case: Employee X, age 23, 
hired December, 1938; no previous 
experience in machine work; started 
as beginner at 60 cents; up-graded to 
second class, then first class precision 
production grinder by August, 1941; 
rate now $1.45 
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MULTIPLE SHIFTS 
Sharply Increase Output 


MACHINE TOOL companies are working 
multiple shifts, and no small propor- 
tion of their increased production has 
resulted from this practice. Nearly 80 
percent are on a two-shift basis, work- 
ing an average of 214 hours each day. 
The others are working three eight- 
hour shifts. The majority of work is 
being done during the day, this being 
especially true of assembly and mainte- 
nance. However, machine work in 
many plants is equalized on all the 
shifts; where this is not true the train- 
ing of machine operators and super- 
visors is overcoming the situation. 

The two-shift plan adopted by the 
majority of builders is attributed to the 
lack of skilled help. Available trained 
machinists and supervisors can better 
be allocated over two long shifts, rather 
than three eight-hour shifts, to assist 
new and relatively unskilled employees 
now being used by the thousands. 

It was realized early by machine tool 
builders that no half-way measures 
could be employed if multiple-shift op- 
eration was to succeed. Because of the 
many new men employed, large num- 
bers of whom were placed on night 
shifts, foremen were selected who had 
the same capability as day foremen for 
dealing with personnel problems, and 
who were as fully acquainted with their 
company’s product and its require- 
ments for accuracy as the foremen on 
the day shift. The first criterion was 
not to spread supervision too thin, 
thereby sacrificing its quality. The sec- 
ond was to establish a nucleus of 
trained operators on the second and 
third shift. These were adopted as a 
basis for successful multiple-shift oper- 
ation, because spoiled work, which is 
often blamed on the night shift, is 
largely traceable to inexperienced oper- 
ators and inadequate supervision. Care- 
ful attention to these factors is largely 
responsible for quality work being pro- 
duced during every hour of the work- 
ing day, which in machine tool plants 
today averages 214 hours. 
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There is no consistent plan for the 
length of shifts throughout the indus- 
try. Some plants are working three 
eight-hour shifts a day, five, six and in 
some instances seven days a week. In 
plants where the majority of machines 
are running five days a week, a num- 
ber are running six and seven days to 
produce parts requiring longer produc- 
tion time, especially where tolerances 
are small and the amount of set-up 
time and machining time create choke 
points. In some plants operating on a 
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THE BATTLE OF PRODUCTION 
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three-shift basis, key machines are run 
on a two long-shift basis by expert 
machinists, a sufficient number of 
whom cannot be secured for three 
shift operation. 

Plants operating on a two-shift plan 
have adopted a variety of hours for 
each of the shifts. Some work two 
eleven-hour shifts five or six days a 
week, a total of 55 or 66 hours a week 
per shift. Others have a 60-hour week 
with the night force working five 
twelve-hour shifts and the day shift 


s|s|mM|T/w|T/F/S 
| 


10/11 /12/13.114195 116 | 


, 
KLE 


Note: iy UY man works on day marked with operator of f on that day 


ility man's day off 





Schedules for operation of certain machines are worked out weeks in advance 

to keep them in constant operation. This chart is for five machines in one 

department which run 24 hours a day, seven days a week. Operators’ days 

off are hatched, on which days they are replaced by utility men capable 
of operating all five of the machines 
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working from Monday through Friday 
eleven hours a day and finishing the 
60-hour week with five hours on Sat- 
urday. For this same length of week, 
some plants work both shifts six days 
a week, ten hours per day. Other 
plants have a 55-hour week, with the 
day shift working ten hours a day 
through Friday and five hours on Sat- 
urday, while the night shift operates 
eleven hours a night for five days. 

Other manufacturers have found it 
advisable to operate two ten-hour shifts 
a day for five or six days a week on a 
majority of their machines, but run- 
ning other machines that form choke 
points on a twelve-hour shift basis for 
six and in some instances seven days 
a week. In plants working 50 hours 
a week, a day shift working nine hours 
a day through Friday and five hours on 
Saturday has been adopted; the night 
shift in such cases usually work five 
nights, ten hours a night. Here too 
longer shifts and more days in the 
week are used on machines where con- 
gestion is likely to occur. 

Every possible variety of working 
hours for the different shifts has been 
adopted. Although many companies 
equalize the number of hours worked 
by the day and night shifts, other con- 
cerns permit longer hours on the sec- 
ond shift, the added wage acting as an 
inducement to the men to work at 
night. Often, where day and night 
shifts are the same length, night men 
receive a wage 10 or 15 percent more 
than the day force. A few companies 
have adopted a plan whereby the two 
shifts overlap for 15 minutes, thereby 
giving one operator time to explain 
the work he has been doing to the 
second-shift man. 

Whenever it is necessary to balance 
production from all machines in a 
plant by operating a few machines for 
longer hours per day and more days a 
week, the operators are rotated as a-rule 
to equalize working hours and wages 
over definite periods of time. The 
problem of balancing output from vari- 
ous departments in any one plant is a 
real one. This includes assembly as 
well as machining. 

This is handled by several companies 
in the following manner: One day shift 
for the assembly and maintenance de- 
partments—in most plants assembly 
floors have been enlarged so that mul- 
tiple shifts for the most part in this 
department are not necessary. Then 
there are two long shifts on a majority 
of machine tool operations. Finally, 
critical machines are operated 24 hours 
a day, six or seven days a week. 

In a majority of the plants, the sec- 
ond- and third-shift forces are not as 
large as the day shift. This is ac- 
counted for by the fact that in most 
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The majority of machine tool companies are working two long shifts a day 
each totaling from 50 to 72 hours a week. Others are working three eight- 


hour shifts either five, six or every day in the week. A sharp increase in 
production has resulted 





TIME SPENT RUNNING MACHINE 
































MON. TUE. WED. THUR. FRI. SAT. SUN. 
A c Cc A A A A 
DAY 11 Hrs. | 11 Hrs. 11 Hrs. 11 Hrs. 11 Hrs. 11 Hrs. 11 Hrs. 
: B B B D D B B 
NIGHT | 12 Hrs. 12 Hrs. 12 Hrs. 12 Hrs. 12 Hrs. 12 Hrs. 12 Hrs. 
TIME SPENT ON ASSEMBLY OR OTHER MACHINES 
. A * Cc * 
DAY 11 Hrs. 5 Hrs. 11 Hrs. 11 Hrs. 5 Hrs. 
D D D 
NIGHT | 12 Hrs. 12 Hrs. 12 Hrs. 


























B= Regular Night Machine Operator. 
= Regular 


A= Regular Day Machine Operator. 
C = Regular Day Assemblyman and Emergency Machine Operator. D 
Night Assemblyman and Emergency Machine Operator. 

If all above men work 60 hours per week, time may be distributed as noted. 

Variations of above schedule will be made to balance the assembly or other machines 
as required. 


This schedule was adopted by one machine tool builder for seven-day and 

seven night emergency operation of a bank of three vital machines. This 

policy has been adopted in one form or another by most companies to 

relieve congestion where set-up and production time of certain machine 
create bottlenecks, disrupting production balance 





AMERICAN MACHINIST 








MACHINE NO. 1 







































































MON TUE WED THUR. FRI. SAT. ‘SUN. 

DAY A x x A A A A 
mont) ws | ws | wp | vy | vy | Bw | B. 

MACHINE NO. 2 

DAY Cc Cc Cc x x Cc Cc 

NIGHT D 4 * | > > “a D> 
MACHINE NO. 3 

DAY E E E E E x x 

NIGHT F ; fi ra ; —_ > | " v ; 





























A—Regular Day Man Machine No. 1 
C—Regular Day Man Machine No. 2 
E—Regular Day Man Machine No. 3 
X—Emergency Day Man 


B—Regular Night Man Machine No. 1 
D—Regular Night Man Machine No. 2 
F—Regular Night Man Machine No. 3 
Y—Emergency Night Man 


Some machines do not have to be run every hour of the week to balance 


production, even though they may be 


kept busy more hours than the length 


of regular shifts. Machinists are sometimes rotated on different machines, or 
on machine and assembly operations, as indicated by the schedule shown 





























SHIFT MON. TUE. WED. THUR. FRI. SAT. SUN. 
12 Hours | 8 Hours |12 Hours | 8 Hours 8 Hours | 8 Hours 
FIRST 7 AM 7 AM 7 AM 7 AM OFF 7 AM 7 AM 
to to to to to to 
7PM 3 PM 7PM 3PM 3 PM 3PM 
12 Hours | 8 Hours 8 Hours | 12 Hours | 8 Hours | 8 Hours 
SECOND 7PM 3PM OFF 3 PM 7 AM 3PM 3PM 
to to to to to to 
7 AM 11 PM 11 PM 7PM 11 PM | 11 PM 
8 Hours | 12 Hours | 8 Hours | 12 Hours| 8 Hours|8 Hours 
THIRD OFF 11 PM 7PM 11 PM 7PM 11 PM | 11 PM 
to to to to to to 
7 AM 7 AM 7 AM 7 AM 7 AM 7 AM 




















Some companies vary the length of shifts during various days of the week 
to compensate for idle time when certain shifts have days off. This schedule 
gives every man 40 hours of uninterrupted free time each week. Note when 


three-shifts are used during one day, 


they are eight hours long. When one 


shift has a day off, the two remaining each work twelve hours 


plants assembly work is done during 
the day, maintenance crews work at 
day, and day work is given the greatest 
number of men possible. In some in- 
stances, supervisors and trained men 
are not available in sufficient numbers 
to fill out the night shifts, even when 
the two-shift plan is adopted. How- 
ever, in those manufacturing centers 
where skilled help is available, ma- 
chine tool builders are working the 
clock around with full shifts. In other 
locations the night-shift forces vary 
from 30 to 80 percent of the day force. 

One must have a full realization of 
the problems involved in building ma- 
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chine tools to understand why unskilled 
help cannot be used. Mass production 
in the popular sense of the term can- 
not be used to any great extent be- 
cause the production of machine tool 
parts requires considerable individual 
skill to operate the lathes, planers, 
—— boring mills, milling machines 
and similar general-purpose machines 
found in the machine tool plants, as 
compared to high-production machines 
such as found in the automotive indus- 
try where set-up men prepare the ma- 
chine and operators merely load and 
unload it during the operating cycle. 
However, orders for machine tools are 


today sufficiently large to permit the 
builders to tool up for repetitive oper- 
ations on the general-purpose machine 
tools, and men can be trained quickly 
to perform such repetitive jobs. With- 
in the limits imposed by this fact, men 
are being trained as rapidly as possible 
for multiple-shift operation. 

Diverse means have been devised to 
keep machines running at capacity. 
Take Kearney & Trecker for example— 
much of its increase in production dur- 
ing the past year has ous accounted 
for by so utilizing its machines particu- 
larly in those departments where items 
of slowest production time are made. 
In the planer and shaper departments, 
and in the boring department where 
tolerances are small and the amount 
of set-up time and machining time cre- 
ate a bottleneck, it is necessary to run 
machines 24 hours every day, seven 
days a week. 

To do this successfully, a system of 
rotating the men had to be established. 
The departments are divided into 
groups of five machines and six opera- 
tors, the sixth man being a “utility” 
man. Time for the groups for each of 
the eight-hour shifts is scheduled on 
the chart on page 1209. It is seen 
each man works five days and then has 
a day off. By staggering the days off 
for the operators, the utility man can 
fill in for each of the five, working on 
each machine in turn. Each man works 
both Saturday and Sunday four times 
in a row then only Saturday, then 
neither Saturday nor Sunday, then Sun- 
day, then both Saturday and Sunday 
again, and so on. Holidays such as 
January 1, are not entered on the chart. 

The numbers at the left of the chart 
are the machine numbers in the depart- 
ment. Notice that these numbers are 
identically repeated for three shifts, 
since in planning the shift schedule a 
man had to be provided to operate 
each machine for each shift. As will 
be seen, six lines are provided for each 
five machines in a department. The 
days off for the regular operator are 
hatched. He works five days and then 
has a day off. The utility man’s day 
off is shown on a solid square on the 
sixth line. Note also that only one 
utility man works on a given machine 
on a single working day. This is ac- 
complished by offsetting the days off of 
the three utility men on the three shifts. 
Similar methods of rotating skilled me- 
chanics, capable of operating different 
machines, are employed by many of 
the machine tool builders. 

Precise schedules have been prepared 
by many companies for the operation 
of machine tools, especially those which 
must be operated longer hours than 
the average length of shift to relieve 
congestion and balance production. 
Several of these schedules are shown. 
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MACHINE TOOLS FIGHT THE BATTLE OF PRODUC’ 


IMPROVED FACILITIES 
Aid Production 


IMPROVEMENTS in non-productive fa- 
cilities have kept pace with those used 
directly in the production of machine 
tools. Plant expansion and increased 
working forces have created personnel 
problems requiring new and improved 
locker rooms, washrooms and cafe- 
terias. Office space has been increased, 
and modern office equipment installed 
to minimize and yet improve the keep- 
ing of records. The best lighting 
equipment has been applied, and shop 
conditions otherwise improved by in- 
stalling air-conditioning equipment, 
employing dust and dirt eliminators, 
adding better heating systems, paint- 
ing plant interiors and _ providing 
recreation rooms. 

Large increases in working forces 
have created a problem in parking 
employees’ cars. Some companies have 
provided parking lots on their own 
property or leased adjacent property ; 
in some cases buildings have been 


demolished for this purpose. Others 
have arrangements with city officials 
for special parking permits. Still 
others, where parking is a problem and 
train service is available, have arranged 
for special trains to and from their 


plants. 

Machine tool companies have 
adopted no half-way measures in 
regard to non-productive facilities. 


Equipment has been of the best be- 
cause the companies know the tremen- 
dous psychological effect it has on 
workmen—an effect which has a direct 
bearing on their productive capacity. 
Where new plants have been erected, 
installations of these non-productive 
facilities have been included in the 
layout to interfere least with produc- 
tion lines. Other companies have 
built new non-productive facilities, us- 
ing the space formerly occupied by 
them for the installation of new pro- 
duction machines. These policies have 








also been followed where old piants 
have been renovated or extended. Fol- 
lowing are typical examples of these 
efforts by machine tool companies. 

In 1940, Giddings & Lewis Ma- 
chine Tool Company built a modern 
office building on the site of its former 
offices. The new building includes a 
new locker and shower room for shop 
workmen, sealed double-glazed win- 
dows, fluorescent lighting throughout, 
Terrazo floors and year-round air con- 
ditioning, air from which is admitted 
through perforations in acoustical ceil- 
ing piles. 

The parent plant of Giddings & 
Lewis now has a Flex-A-Power power 
distribution system, modern lighting 
giving 30 foot-candle intensity or bet- 
ter, overhead unit heaters conserving 
floor space. 

The new emergency plant facilities 
building at Giddings & Lewis has its 
own powerhouse and power distribution 


These new offices at Giddings & Lewis Machine Tool Company are typical of others. Many machine tool 
companies have built new air-conditioned office buildings, completely furnished with modern equipment 
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Old sanitary facilities 
have invariably proved 
inadequate for the 
thousands of new men 
at work in machine 
tool plants. Typical of 
improvements along 
this line is this new 
locker and washroom 
at the Norton Company, 
which is equipped with 
Bradley wash foun- 
tains and showers 
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Modern lighting is 
found in practically 
every machine tool 
plant furnishing high 
uniform light intensity 
for both day and night 
workers. Here’s an ex- 
ample where such 
lighting is used at 
Brown & Sharpe in a 
section of its plant for- 
merly used for storage 
Such light has played 
no little part in renov- 
ating non-productive 
areas to increase ma- 
chine tool capacity 





Office personnel as 
well as shop men to- 
day have the most 
pleasant surroundings 
in which to work. 
Offices have been 
equipped with up-to- 
date furniture and bus- 
iness machines; many 
are fully air-condition- 
ed. From this view of 
Giddings & Lewis’ new 
office it is not difficult 
to understand why 
modern _ personne! 
facilities are reflected 
in increased machine 
tool production 


rete 








system. Workmen's locker room, as 
in the parent plant, has full-length 
lockers for individual men, tile walls, 
Bradley group washers and Bradley 
shower units. 

Fluorescent lighting has been instal- 
led throughout the offices and in the 
metallurgical laboratory at Landis Ma- 
chine Company. Old-style iced water 
coolers have been removed and in- 
dividual electric water coolers have 
been installed throughout the shop. 
Maintenance departments have been 
rearranged and centralized for better 
control, with a higher efficiency result- 
ing. A hot-air blower heating system 
was replaced by a steam-heating system 
with unit heaters suspended from the 
ceiling above the work areas in the 
shop. Many other companies, of which 
Seneca Falls Machine Company and 
the American Tool Works Company 
are examples, have installed fluorescent 
lighting throughout their plants. 


Non-Productive Areas Reclaimed 

Some companies have renovated 
storage and other non-productive areas 
in existing buildings to increase mate- 
rially their machine tool capacity. This 
has been done with the aid of modern 
lighting and heating — The 
Brown & Sharpe Manufacturing Com- 
pany did this with one of its buildings, 
as shown in one of the illustrations on 
the preceding page. 

The Taft-Peirce Manufacturing 
Company completely rebuilt all factory 
washrooms and toilets and equipped 
them with the most modern sanitary 
facilities. Its engineering department 
has also been revamped, resulting in a 
more efficient flow of work, and 
modern = drawing storage has 
been provided. Fluorescent lighting 
has been installed throughout its plant. 

Engineering departments in a major- 
ity of machine tool plants have been 
improved. Buhr Machine Tool Com- 
pany and many others have added new 
furniture, fluorescent lighting and 
venetian blinds and complete air-con- 
ditioning systems. Of particular in- 
terest is the use of micro-film on which 
drawings are reproduced for later pro- 
jection on a screen; this eliminates 
accumulation of old tracings formerly 
kept in fireproof files. The Potter & 
Johnston Machine Company has 
adopted this practice. 

Many companies have installed cafe- 
terias for the convenience of the 
employees. The one at Monarch Ma- 
chine Tool Company is typical. It 
is operated at cost by the management 
on a 24-hour a day basis, and is large 
enough to serve 260 people at one 
time. In addition, indoor and out- 
door recreational facilities are provided 
without cost to the employees. An air- 
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A gagemaker’s skill is augmented by constant-temperature control in Pratt & 
Whitney's new plant. Other concerns have used air conditioning in offices 
and shops; in fact, entire plants have been so equipped 


conditioned auditorium is maintained 
in the office building for employees 
affairs and for civic meetings of a 
non-political nature; it seats 600. The 
R. K. LeBlond Machine Tool Com- 
pany built a cafeteria to accommodate 
200 employees during lunch hour. 
Locker and washroom facilities were 
added for night-shift employees. 

Personnel facilities in many instan- 
ces have been located in or adjacent to 
production departments, often being 
removed from the latter to provide 
additional working space. Typical of 
this practice is the 2,000 sq. ft. mezza- 
nine washroom built by the King Ma- 
chine Tool Company. As in the case 
with the majority of companies, King 
provided a large parking area for 
employees’ cars—theirs has approxi- 
mately 30,000 sq. ft. Another typical 
parking lot is the one built by the 
Sheffield Corporation inclosed by a 
fence, paved, and guarded at all times 
for the protection of employees’ cars. 
When company-owned lots overflow, 
every effort has been made to obtain 
special parking permits from city 
officials. 


Plants Are Air-Conditioned 

Air-conditioning has played an im- 
portant part in the improvement of 
working conditions throughout indus- 
try, and machine tool companies have 
adopted it extensively. The Sheffield 
Corporation’s entire plant is air-con 


ditioned, and the gage and machine 
divisions are kept at a temperature of 
75 to 78 F. It is now standard prac- 
tice in the industry to air-condition 
gage rooms. Pratt & Whitney's new 
gage department is a fine example of 
such construction. 

Other companies have air-condi- 
tioned assembly departments, without 
which temperature changes and dust- 
laden atmosphere might affect accurate 
assembly of machine parts. Landis Tool 
Company and Heald Machine Com- 
pany are but two companies now using 
temperature and atmosphere control 
equipment as an adjunct to the build. 
ing of precision machine tools. 

Office personnel in the machine too] 
industry has received as much atten- 
tion as workmen in the plant in regard 
to improved working conditions. In 
addition most modern office equipment 
has been placed at their disposal. Ac- 
complishments at the Heald Machine 
Company, William Sellers & Company 
and the George Gorton Machine Com- 
pany are typical of machine tool build- 
ers’ activities along these lines. Offices 
have been rearranged and mechanical 
accounting equipment has been pro- 
vided. Control systems have been in- 
stalled, such as McCaskey slips for 
toolrooms and Kardex records for 
perpetual inventory control. Telephone 
and teletalk systems have been instal- 
led in dozens of plants to facilitate 
inter-factory communication. 
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_ MACHINE TOOLS FIGHT THE BATTLE OF PRODUCTION - 


UBCONTRACTING 
Helps Speed the Defense Job 


IN ENLARGING their output, machine 
tool builders have not relied exclusively 
on expansion of their own plants and 
on more productive use of their own 
existing facilities. They have turned to 
subcontracting too. They have insti- 
tuted their own “bits and pieces’”’ pro- 
gram. 

They literally have scoured the coun- 
try, particularly the regions within a 
radius of 100 to 300 miles of their fac- 
tories, to find shops capable of helping 
them. They have gone as far west as 
Denver, Colorado, and as far east as 
Maine. They have entisted the services 
of numerous industries, such as print- 
ing machinery manufacturers el ed 
making companies. They have ventured 
clear outside the metal-working field 
to concerns which have machine shops 
as a mere incidence to their main busi- 
ness. The American Writing Paper 
Company, Fuller Brush Company, A. 
G. Spalding & Sons, Ludlow Jute Mills 
and Bigelow Sanford Carpet Company 
are among companies now making ma- 
chine tool parts. 

The number of companies employed 
by a single machine tool builder for 
production of complete machines, sub- 
assemblies or parts is impressive. Here 
is a machine tool company with 50 out- 
side sources doing subcontracting work, 
another with 58, a third with 22, a 
fourth with 32, a fifth with 68, a sixth 
with 85. And so it goes. 

One prominent machine tool firm 
says that 40 percent of its total man- 
hours are on a ‘“‘farmed-out’’ basis. 
Another company asserts that it is 
having as many machine hours worked 
outside as in its own plant. Still an- 
other machine tool manufacturer esti- 
mates that subcontracting covers 25 to 
50 percent of its total productive hours. 

A considerable group of machine 
tool builders is having complete new 
machines made by outside sources. A 
larger group has subassembly work 
done in other shops. Such work in- 
cludes feed boxes, aprons, gear boxes 
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Subcontracting calls for careful inspection if purchased parts are to fit plant- 
made parts without trouble in assembly 


and hydraulic controls. The biggest 
volume of business farmed out, how 
ever, is in machine tool parts. 

There is neither uniformity of opin- 
ion nor of practice among machine tool 
companies regarding subcontracting. 
Many concerns do not have complete 
machines or subassemblies made out- 
side because they feel that they then 
cannot maintain proper control over 
the quality of the product. In these 
cases the companies confine themselves 
to farming out parts. 

In numerous instances not even com- 
plete parts are produced outside. A 
company may have the rough machin- 
ing work done in another shop and 
rely upon its own more experienced 
operators to do the finish machining. 
That is one way of utilizing shops 
which do not perform highly accurate 


work. Give them a wide enough toler 
ance, however, and they can be of 
service 

More than one machine tool builder 
is having all the tooling for its ma 
chines manufactured outside. Jigs and 
fixtures are farmed out in certain cases 
Many machine tool companies are pur 
chasing from outside sources standard 
parts formerly made in their own 
plants. One company, for example, 
1S buying sheaves, coolant pumps and 
gear reducers; it used to manufacture 
these parts itself. Another company is 
purchasing cast iron and bronze bush- 
ings which it formerly turned out in 
its own shop. A third company is se 
curing 25,000 change gears from out 
side sources. 

An Ohio company has found it ad 
vantageous to have each outside firm 
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confine itself to production of one 
item. For instance: one shop is asked 
to make jigs and fixtures, a second 
shop to produce multiple heads. An- 
other machine tool maker has squeezed 
out much more production by having 
one size of its product built complete 
outside and concentrating operations in 
its own plant on one other size. In 
both cases greatly enlarged output has 
resulted from putting all available fa- 
cilities on one size and type ox 12achine. 

Arrangements with subcontractoss 
vary widely. Some machine tool build- 
ers have supplied tooling to outside 
shops for their work. In many cases, 
however, subcontractors have their own 
tools made. In at least one instance 


ture directly traceable to farming oui 
work. One of the biggest factors in 
increasing costs is the high percentage 
of rejected material and of parts which 
must be reworked to be made accept- 
able. Another factor is the less eth- 
cient equipment in subcontractors’ 
shops. To illustrate: a certain machine 
tool builder sets up three machine bases 
in a row to do a long planer job. In 
doing the same work, the subcontractor 
has to set up one machine base at a 
time. Several machine tool builders 
relate their experience that outside 
shops charge twice as much to make 
some parts as the expense of making 
the same parts in their own plants. 
Often the delivery promises of sub- 





To insure precision in larger machine tool parts traveling inspectors visit 
subcontractors’ plants to check the work in process 


a machine tool company is furnishing 
the castings or forgings and usually the 
tooling and fixtures. It is, in effect, 
buying only labor and the use of the 
machine tools in the subcontractors’ 
shops. 

Subcontracting brings with it plenty 
of headaches along with increased pro- 
duction. Says one machine tool builder, 
“It requires more stockroom space, 
close control over the scheduling of 
materials, greater supervisory costs and 
an exceptional amount of transporta- 
tion of materials from primary plants 
to vendors’ plants and then to the 
machine tool plant.” 

Almost all machine tool companies 
emphasize the added cost of manufac- 
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contractors are inaccurate and are not 
lived up to. That causes trouble. The 
amount of parts to be reworked often 
gets machine tool builders into a jam 
in their production schedules, because 
acceptable parts in suthcient volume 
are not delivered at the specified time. 
The complaint about rejected parts is 
not alone that they are not up to the 
specified tolerances, but also that the 
surface finish is not good enough. 
The subcontractors sometimes have 
inferior supervision in their plants and 
the workmen there are not as skillful 
as those in the machine tool builder's 
own shop. Machine tool companies in 
certain cases are sending highly skilled 
men into subcontractors’ plants to help 





teach the men there how to do the job 
right. 

Inspection costs have soared with the 
increase of farmed-out machine tool 
work. The strictest supervision is main- 
tained over the product made outside, 
whether it be a part, a subassembly or 
a complete machine. Sloppy work is 
not being tolerated. The methods of 
supervising outside operations and of 
inspecting the products vary consider- 
ably. 


Work Checked in Process 


One company has a crew of three 
traveling’ instructors and inspectors to 
visit subcontractors’ shops constantly. 
This company also has one man fa- 
miliar with planer, horizontal boring 
mill and certain other operations visit 
subcontractors to see that these par- 
ticular machining methods are kept 
up to date. Another company has trav- 
eling inspectors who handle eight to 
ten subcontractors, checking their pro- 
duction and advising on ways and 
means of doing the work assigned 
them. Still another machine tool 
builder has production engineers and 
inspectors on the road continuously 
checking the work done by subcon- 
tractors; it also has a group of so- 
called chasers seeing that subcontrac- 
tors’ products are delivered on time. 
Several companies have separate sub- 
contracting departments which have 
charge of all subcontracting work, in- 
cluding the seeking out of desirable 
shops where production might be 
farmed out. 

The severe inspection to which all 
materials made by subcontractors is 
submitted cannot be over-emphasized. 
Almost without exception the parts 
and subassemblies are inspected not 
only at the subcontractor’s shop, but 
also upon being delivered to the ma- 
chine tool builder. Many machine tool 
companies having complete machines 
built outside have these machines 
shipped to their own plants for rigid 
inspection before being sent to defense 
contractors’ establishments. 

With all the drawbacks which go 
with the practice of farming out work, 
subcontracting has helped enlarge sub- 
stantially the output of machine tools 
by the machine tool industry. Some 
machine tool builders, in fact, were so 
farsighted as to begin ‘‘scouting’”’ for 
suitable shops to do work for them 
back in 1939 before the pressure of 
business got so heavy as it has in recent 
months. The industry as a whole has 
not done a perfect job; but its enter- 
prise in getting subcontracting onto a 
widespread and sound basis has helped 
tremendously to provide the equipment 
necessary for tooling up our armament 
industries. 
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EXPERIENCE GAINED during World War I in the 
manufacture of shells which required heat-treatment 
gave the S. A. Woods Machine Company the back 
ground necessary to get into production quickly on 
the U. 


they are manufacturing for the British Government. 


S. Mark-I 75-mm. high-explosive shell which 


The steel being used approximates SAE 1040, and 
heat-treatment is necessary in order to meet the physi 
cal requirements. While the essential characteristics 
of the 1917 Mark-I shell have been retained, some 
details of design have been changed in order to take 
advantage of modern manufacturing methods. 

It is interesting to note that for a given production 
schedule, the machining operations now are being 
performed with less than half the machine tool equip 


ment which was required during the first World 
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War. 


inside boring betore nosing, and by the use of high 


This is brought about by the elimination ot 


speed lathes using carbide-tipped tools. 

Shell forgings of two kinds are received by freight 
car, and are transported to rough storage on spool 
type portable conveyors. ‘Those made by the pierce 
and-draw method go by roller convevor to a line 
of Marvel high speed powel! hacksaws where the 
open end is cut off to a predetermined length from the 
bottom of the cavity. “wo forgings are cut at a 
time with molybdenum high-speed steel blades, at a 
production rate of 50 pieces per hour per machine. 
The machines are placed in line beside the conveyor, 
so that the operator can transfer the forgings from 


the conveyor line direct to the loading platform. 


Fach hacksaw has a loading table upon which two 











































Forgings made by the pierce-and-draw method go 
from rough storage to a line of Marvel No. 6A 
power hacksaws where the open end is cut off to a 
predetermined length, measured from the bottom of 
the cavity. Two forgings are sawed at a time 


Lipe Carbo-Lathes are employed for rough and fin- 

ish facing the open end of the forging to an accur- 

ate distance from the bottom of the cavity. During 

the automatic facing cycle the operator center drills 
the boss at the base end of the forging 


forgings are placed side by side for transfer into the 
cutting position by a hand-operated ram. ‘This ram 
has two locating rods which contact the forging at 
the bottom of the cavity. When moved forward the 
forgings are in the proper relation to the saw, and 
ready to be clamped in the vise. Starting the saw 
causes the saw frame to move downward. This auto- 
matically closes the vise before the cutting starts. 
During the cut, the saw is operated at approximately 
150 strokes per minute, with a feed of about 0.007 
to 0.008 in. per stroke. The coolant used is a mix- 
ture of one part soluble oil with 15 parts water. 
When the cut is completed, the saw automatically 
returns to its starting position and unclamps the vise, 
leaving the forgings in position to be pushed out of 
the way by the next two which are to be moved for- 
ward by the ram. At this point the motor automatic- 
ally stops. A safety feature is provided in the motor 
control circuit which prevents the saw from being 
started before the ram is moved back out of the 
forging cavity. This is done by a limit switch 
which is actuated by the ram in its receded position. 
l 


Extreme accuracy is not required, and a +.'5 in. 
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limit is allowed on the mean cavity depth of 10y'y in. 

Forgings made by the upsetter method do not 
require preliminary cutting off as a uniform depth 
of cavity is maintained at the forge plant. Therefore 
these start in the production line at the second 
operation. The open end of each forging is faced 
to an accurate distance from the bottom of the 
cavity in this second operation, holding a limit of 
+0.005 in. 


are used, and while the open end is being machined 


Special Lipe mechanical Carbo-Lathes 


the boss on the base is center drilled. Each of these 
machines has a three-jaw expanding arbor fitted 
with a spring-loaded taper plug on the end which 
centers the forging at the bottom of the taper cavity. 
The three expanding jaws center and drive the 
forging at the open end. A stop on the end of the 
arbor contacts the bottom of the forging cavity to 
position it in proper relation to the end facing tools. 
Cam operated front and back cross-slides are pro- 
vided, each carrying a single carbide-tipped tool. 
The front tool rough faces and the rear tool finishes 
to length. The cross-slides operate automaticaly 
through their cycle, once the machine is started. 
performs the centering 
hand feed. The drill 
mounted on an air-operated cross-slide, which in turn 


Meanwhile the operator 
operation with spindle is 
is mounted on a hand-operated carriage. Normally, 
the cross-slide is behind the spindle line to allow for 
loading the forging on the expanding arbor. After 
the lathe is started, the first movement of the car- 
riage operates the air cylinder, bringing the center 
drill in line with the work. Upon completion of the 
drilling operation, the operator moves the drill spindle 
away from the work. This automatically causes 
the air cylinder to withdraw the spindle to the rear. 

The drill spindle is driven by a 4 hp., 860 r.p.m. 
motor which runs in the same direction as the shell. 
The spindle speed is 350 r.p.m., resulting in an 
actual drilling speed of 510 r.p.m. Left hand high- 
speed steel center drills and carbide-tipped facing 
tools are used, giving a production of 60 to 65 
pieces per hour. The facing tools advance 0.010 in. 
per rev. during the cut. 

Shell bodies that have been centered and faced to 
length are placed on a small bench adjacent to the 
machine. Here the shop inspector uses a flush-type 
pin gage to check the cavity depth. If the work is 
acceptable, he places the shell on a roller conveyor 
which delivers it to the first rough turning operation. 

Two rough turning operations are performed on 
the shell in order to properly correct the eccentricity 
which is found in some of the forgings. A special 
Blood shell turning lathe, equipped with a serrated 
cone driving arbor, is used for first rough turning. 
Extra-heavy-duty ball and roller bearings are used 
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on both the work spindle and the tail center. This 
is to withstand the 10,000-lb. thrust of the hydraulic 
tail center spindle which is required to force the 
shell on to the driving arbor. Both the front and 
rear carriages are equipped with hydraulic feed 
and have an automatic cycle, once the lathe spindle 
is started. This cycle includes a plunge cut to 
depth, a working cut of about 23 in., tool relief and 
carriage return. Iwo carbide-tipped tools are used 
on each carriage, all taking a straight cylindrical 
cut, as no contour is necessary on this operation. The 
spindle speed is 315 r.p.m., giving a cutting speed 
of 250 ft. per min. The feed is approximately 0.030 
in. per revolution. The diameter of the rough forging 
is about 34 in., 
3.015-3.035 in. 


hour per machine. 


this is reduced in this operation to 


Production is 70 to 75 pieces per 


Four Tools Finish Turn Shell 


The rough turned shell bodies are inspected for 
diameter and concentricity at each machine, and 
then are placed on a roller conveyor for delivery 
to the second rough turn and base facing operation. 
W. C. 


operation. The shell is driven by a three jaw expand- 


Lipe Carbo-Matic lathes are used for this 


ing stub arbor in the open end, and is supported on 
the other by an hydraulic anti-friction bearing tail 
center. Four carbide-tipped turning tools are used on 
the front carriage. The rear carriage feeds trans- 
versely and carries a base facing and an open-end 


chamfering tool, each being carbide-tipped. The 


shell is 


expanding arbor. Having been previously machined 


located laterally by a shoulder on the 
to a close limit on cavity depth, the base facing tool 
can easily be set to the proper distance from the 
arbor shoulder to produce the required mean base 
thickness of 0.620 in. Two diameters are turned on 
this operation. The first three tools turn to 2.960- 
2.970 in., and the last tool toward the open end to 
2.975-—2.985 in. This provides the proper wall thick- 
ness for nosing the open end, and enough metal is 
left for finishing on the final turning operation. ‘The 
spindle speed is 375 r.p.m., giving a cutting speed 
of approximately 300 ft. per min., with a feed of 
approximately 0.026 in. per rev. Production is from 
55 to 60 pieces per hour per machine. 

A roving shop inspector takes the shell from each 
machine, inspecting the base thickness and diameter, 
and passes them down a roller conveyor to the end of 
the line where the heat lot number is stamped on 
the base. At this point shell having imperfect cavities 
are picked out and sent to the repair group where 
the inside walls are ground or the bases spaded out. 
Satisfactory shell bodies are placed on a roller con- 


veyor for transportation to the heat-treating depart 








ment where they are hot-nosed and_ heat-treated. 

During the first World War the S. A. Woods 
Machine Company built their own nosing and heat- 
treating furnaces. The nosing furnace was of the 
water-jacketed, pigeon-hole type and held 50 shells. 
Compactness was attained by making it cylindrical. 
Two oil burners were placed in the bottom, oppo- 
site each other, and tangential to the circular com- 
bustion chamber. A center column of fire brick was 
used to supply heat by radiation. This furnace had 
a capacity of 300 shell per hour. 

A special 60-kw. Tocco Jr. induction heater is 
now used. This machine has two stations, so that one 
shell body can be heated while the other is being 
removed and transferred to the nosing press. Each 
station is arranged to heat the open end of a rough- 
turned shell forging to 2,100 F. for a length of 14 
in. in 13 sec. This method of heating is so rapid that 
the shell body remains cold and therefore can be 
handled to the press without tongs. The heating 
cycle can be controlled to ;'y sec., and once properly 
established is automatically repeated with precision 
accuracy. he advantages of this heater over the old 
furnace are: (1) uniformity of temperature and 
length of heat, (2) minimum transfer of heat along 
the shell body, (3) a reduction of scale formation 
due to the short heating period, and (4) ideal work- 
is clean, 
held. 


The Mark-I shell requires hot nosing to produce 


ing conditions around the furnace, as it 


free from smoke and room temperatures are 






Rough turned shell forgings are heated for nosing in 


2,100 F. in 13 sec., leaving the rest of the body cold 
so that it can be handled without tongs. The heating 
cycle is automatically controlled within 0.10 second 


a special two-station Tocco Jr. induction heater. 
Each station heats the open end of a shell body to 


Two rough turning operations are 
performed on the 75-mm. shell 
forgings, in order to correct ec- 
centricity found in some of the 
forgings. W. C. Lipe Carbo-Matic 
lathes equipped with carbide- 
tipped tools are used for the sec- 
ond rough turn, for which the set- 
up is shown above. The turning 
cut is divided among the four 
tools on the front carriage, while 
the two tools on the rear slide 
face the base end and chamfer 
the nose end of the shell 


the required thread diameter and length of under- 
cut. For this purpose a Bliss No. 87 crank press is 
used. The shell is held in a collet chuck mounted on 
the bolster plate. A spring mechanism on the ram 
choses the collets on the downward stroke, and cen- 
tralizes the shell before the die gets into action. 
Upon completion of the nosing cycle the shell is 
ejected from the collet chuck by an air-operated ram 
shell 


being caught by hand and placed on a roller conveyor 


attached underneath the bolster plate, the 
leading to the heat-treating furnace. The air cylinder 
operating the ram is controlled by a foot valve 


mounted on the floor in front of the press. Operation 
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of the press is rapid and production can be maintained 
at approximately 300 pieces per hour. 

In the center of the nosing die is a knock-out pin 
with a taper extension around which the metal is 
forced as the die reaches the bottom of its stroke. 
This pin is tapered to permit easy withdrawal, and 
is of such size that very little metal is left to bore 
out of the nose. Graphite compound is used as a die 
lubricant. The die and knock-out pin are made of a 
low carbon-tungsten-chrome-vanadium steel, _heat- 
treated to 53 Rockwell C. 

The old heat-treating furnace was oil-fired, man- 
ually-operated and continuous. It was approximately 
18 ft. long by 10 ft. wide, and had six burners on 
each side. Eight rows of shell, end to end, were 
pushed through on wrought iron angles, which were 
placed on special V-grooved fire brick. The angles 
were extended out the rear end to serve as loading 
troughs. When the proper temperature was reached 
the operator on the unloading end pulled a lever 
operating a draw rod mechanism which extended to 
the loading end and which pushed two rows forward 
a distance equal to the length of one shell. The two 
end shells were quenched and the operation repeated 
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on the next two rows. The operator on the loading 
end simply kept the channels full. Within a few 
weeks the wrought iron angles would scale away and 
new ones had to be substituted. Considerable scale 
formed on the outside of the shell bodies but this was 
subsequently turned off in the machining operations. 
The inside was free from scale, as the base end of 
one shell closed the open end of the shell behind, and 
no gas could enter the inside to form scale. 

The present General Electric furnace equipment 
operates on exactly the same principle, but with many 
improvements. The furnace is electrically heated 
and provided with automatic temperature control. 
Heat resisting alloy channels are used to transport 
the shell bodies through. Air cylinders operate 
mechanical pushers which advance one row at a 
time. These are automatically timed and controlled 
by a power-driven cam mechanism which operates 
the air-cylinder control valves. 

The electric furnace is of the box type, con 
structed to take twelve rows of shell instead of eight 
10.16 sec. 


Each shell is in the furnace 52 min., and is heated 


and is timed to deliver one shell every 


to the proper quenching temperature according to 


A Bliss No. 87 crank press hot noses each shell body to produce the required thread length and diameter. 
When the press ram is returned at the end of the nosing cycle, an air-operated ram ejects the shell from 
the collet chuck. At Right, air cylinders operate mechanical pushers to feed twelve rows of nosed shell 
bodies through the box-type General Electric heat-treating furnace. The feed is automatic and is timed to de- 


liver a heated shell to the operator of the quenching machine every 10.16 sec. 
1,520 to 1,580 F., depending on the chemical analysis of the steel 
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the chemical analysis of the heat lot of steel being 
run. ‘l‘emperatures range from 1,520 to 1,580 F. 
The heating elements are placed above and below the 
rows of shell. The lower elements are laid in cross- 
channels built into the floor and may be pulled out 
the side of the furnace for inspection or repair. The 
upper units are suspended from alloy steel hangars 
which fit into special fire brick in the arch. There 
are three heating zones in the furnace, one at the 
loading end of 210 kw. capacity, three phase, the 
middle section of 105 kw. capacity, three phase, and 
the discharge end 35 kw. capacity, single phase, all 
220 volts. Each zone is separately controlled. 

The heating chamber is 20 ft. long by 54 ft. wide, 
wall to wall, and 18 in. to spring of arch. Wall 
thickness is approximately 134 in. 

Loading the furnace is simple and foolproof. A 
rack consisting of twelve angle iron troughs is 
located in line with the transport channels, but on 
a level above equivalent to the diameter of three 
shell. The rack is about 30 in. long, and at the 
furnace end pockets having vertical sides and end 
walls are provided. As shell are placed in the troughs 
and pushed forward by the operator, they fall into 
the pockets and pile up three high. The bottom shell 
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registers with the air-operated pusher and furnace 
channel and is free to be pushed forward, thus 
advancing the line in the furnace. The shell above 
are held in the pocket by the end walls, which are 
cut away for the ram and bottom shell. As the lower 
shell is advanced, the ones above are supported by 
the ram which has a concave top surface. As the 
ram moves back out of the way, the shell directly 
above drops down, placing it in position to be pushed 
forward on the next stroke of the ram, which takes 
place in 125 sec. This arrangement provides a sur- 
plus of two shell per row, available after the bottom 
one is pushed forward, and in this way simplifies the 
operator’s problem. He is only concerned with keep- 
ing the pockets filled. 

Unloading the shell at the discharge end is also 
a simple operation. Each line is closed by an indi- 
vidual steel door which is opened downward by the 
operator as he is about to remove a shell. This pro- 
vides a shelf onto which the shell is drawn as it is 
removed from the furnace. Short-handled tongs are 
used to transport the shell from the furnace to the 
quenching tank. 

A 3,500 gal. tank equipped with a dual oil cir- 


culating system, consisting of two strainers and two 


Each heated shell body is 
dropped nose down into a 
tube which registers with a 
submerged spray nozzle in the 
quench tank. After a few sec- 
onds, the operator raises the 
lever at that position to swing 
the quenched shell forward so 
that it can be raised to the 
other end of the tank by drag 
chain conveyor 




















s. 


The electric drawing furnace is similar to the hardening furnace, except that it has 15 feed lines and has ele- 
ments of lower capacity. Drawing temperatures range from 1,020 to 1,260 F., according to the steel being run 


direct-connected centrifugal pumps driven by 5 hp., 
1,800 r.p.m. motors, is used for quenching. One 
strainer and pump is used at a time, with the other 
set maintained as a standby in case of accident. The 
oil is circulated through a water jacketed cooler back 
to the hot end of the quenching tank where the 
supply is divided, part of the oil being forced through 
spray nozzles for internally cooling the shell and 
the remainder being directed into the bottom of the 
tank for outside quenching. The flow of water 
through the oil cooler is controlled by an automatic 
temperature control valve. The tank also is protected 
by an automatic fire extinguisher system. 

In order to obtain uniform cooling, an inside spray 
as well as an outside quench is employed. Each shell 
is dropped nose down through a tube which registers 
with a submerged vertical spray nozzle. Twelve spray 
units are provided, one for each row in the heat- 
treating furnace. The nozzles consist of heavy steel 
tubes, brazed into cast steel bellcranks which pivot on 
a hollow steel tube, through which oil is circulated. 
Oil is forced through holes in the pivot tube which 
register with an annular pocket inside of each bell- 


crank hub. The crank arm, carrying the nozzle, is 
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drilled to provide a clear passage for oil from the 
pivot tube, through the bellcrank and out the nozzle, 
regardless of its position on the pivot tube. The other 
arm of the bellcrank is linked to a lever extending 
over the edge of the tank at the operator's position. 
The guide tubes, through which the ‘shells are 
dropped, extend about l-in. above the surface of the 
oil. The weight ot the lever and connecting link hold 
the spray nozzle in a vertical position and, when 
the station is empty, oil gushes up through the shell 
guide tube. 

In the process of quenching, the operator drops a 
hot shell, nose down, through the guide tube and 
over the spray nozzle. A stop, which straddles the 
spray nozzle, keeps the shell from dropping down on 
the end of the tube and closing oft the circulation. 
In 10.16 sec. the next shell is quenched, after which 
the operator raises the lever which controls the bell 
crank carrying the first spray nozzle. This swings 
the shell torward and down, where it registers with a 
power-driven conveyor chain, carrying lugs which 
drag the shell off the nozzle and transport it to the 


opposite end of the tank, above the surface of the 


oil, to a drain rack. As the shell leaves the quench 
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position, the spray nozzle returns automatically to 
its original position, ready to receive another shell, and 
the gushing of oil through the receiving tube is 
resumed. This is an indication that the station is 
empty and ready for another shell. 

After a short period on the drain rack at the end 
of the quenching tank the shell are started through 
the drawing furnace. 

In principle, the General Electric drawing furnace 
is a duplicate of the hardening furnace, except that 
it has fifteen rows instead of twelve, and the heating 
elements are of lower capacity. The hardening fur- 
nace has a total connected load of 350 kw., while 
the 220-volt drawing furnace has 205 kw. capacity, 
consisting of two zones of 90 kw. capacity each, three 
phase, and one 25 kw. capacity zone, single phase. 

A shell is loaded into the furnace every 10.13 sec. 
and takes 63 min. to go through. Drawing tempera- 
tures range from 1,020 to 1,260 F., according to the 
steel being run. 

Steel having 0.41 carbon and 0.81 manganese, if 
quenched at 1,550 F. and drawn to 1,260 F., will 
have approximately 70,000 lb. per sq. in. elastic 
limit, 100,000 lb. per sq. in. tensile strength, 22 per- 
cent elongation, and 60 percent reduction of area. 
The Brinell hardness will run between 187 and 217, 
and the steel can be machined easily with either high- 
speed steel or carbide-tipped tools. 


Test Pieces Cut From Shell 


After passing through heat-treatment, physical 
tests are made to check the character of the steel. 
Fifty shell from each thousand are selected for 
Brinell hardness tests and the two softest are cut up 
to obtain two test pieces from each. These must pass 
the following minimum physical characteristics: 
90,000 ib. per sq. in. tensile strength, 45,000 Ib. per 
sq. in. elastic limit, and 15 percent elongation. In 
case one or more pieces should fail, a retest of twice 
as many shell may be taken and, if passed, the lot 
will be accepted. If the lot fails the second time, the 
shell must be reheat-treated. 

After the tensile specimens have been pulled in a 
Tinius Olsen testing machine, and the results have 
shown that the physical properties of the steel are 
satisfactory, the remaining 998 shell in each lot are 
stamped by the British materiel inspector. Then the 
lot is delivered by roller conveyor to a group of 
Gray shot-blast machines for cleaning the cavities. 
In these machines it has been found best to use No. 
13 grit Harrison steel abrasive with an air pressure 
of 90 lb. per sq. in., leaving each shell in the machine 
for approximately 30 sec. Each machine has two 
stations, giving a production of 120 shells per hour 
per machine. Three machines are operated by one 
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man. The shotblasted shell are inspected and placed 
on a roller conveyor for return to the machine shop. 

Special Blood two-station turret lathes are used for 
boring, facing, chamfering and undercutting the shell 
nose. The first station bores, faces and chamfers, and 
the second undercuts. The spindle is driven at 475 
r.p.m., giving a cutting speed of 186 ft. per min. in 
the bore, and 250 ft. per min. on the large diameter 
of the face. Carbide-tipped tools are used. The car- 
riage is hand fed, and a production of 90 to 100 
shell per hour per machine is maintained. The shell 
is held by a six-jaw, air-operated collet chuck and the 
base end is supported in line by a fixed centering pin 
which engages the center drilled hole in the end of 
the shell. The spindle of this lathe runs in plain 
bearings, and is bored large enough to take a collet 
chuck holding a shell as large as 90 mm. 

A guide bar mounted in the turret and registering 
with a bushing rigidly attached to the headstock, 
serves to steady the turret when the nose is bored 
and faced. The undercutting tool is mounted in a 
bar on a cross-slide in the second turret station. 
When entering the hole the bar and tool are posi- 
tioned back against a stop on the cross-slide, thus 
insuring against interference. With the tool in the 
clear inside of the bored hole, the cross-slide is fed out 
to another stop, which positions the tool for the 
proper undercutting diameter. The main carriage 
is then moved to the right until a pivoting finger 
stop mounted in the shank of the undercutting bar 
drops down, just clearing the end of shell. This stop, 
being set in proper relation to the undercutting tool, 
establishes the correct location for the end of the 
undercut and at the same time leaves the correct 
length of hole for subsequent threading. In order to 
attain high production, the operator leaves the 
spindle running when the shell is being loaded and 
unloaded in the collet chuck. 


Nose Finished by Reaming 


It has proven advantageous to finish the nose 
diameter by reaming rather than attempt to hold to 
the required limits in boring. A similar type of Blood 
lathe is used for this operation, with the spindle speed 
reduced to 186 r.p.m. High-speed steel, inserted-blade 
floating reamers are used. Six wedge-shaped blades 
4 in. thick are staked into slots in the shank. When 
they become too small through successive sharpen- 
ings, each blade is driven forward in the shank, 
causing it to ride up the sloping bottom of the slot, 
thus increasing the effective diameter of the blades. 
They are then re-staked and ground to the proper 
diameter. The reaming operation is rapid, averaging 
50 to 175 shells per hour per machine. 

W. C. Lipe Carbo-Matic lathes are used for finish 
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Blood two-station turret lathes are 
used for boring, facing, chamfering 
and undercutting the nose of heat- 
treated shell. Carbide-tipped tool 
bits are used. The undercutting 
tool is mounted on a hand oper- 
ated slide on the turret 






















turning. The general construction is similar to that 
used in the second rough turning lathes, the major 
difference being in the back carriage and the tooling. 
The finishing lathe is equipped with a front and 
back carriage. Four carbide-tipped tools mounted 
on the front carriage do the straight turning. One 
tool turns the bourrelet only, and the other three 
divide the cut on the body. A single cam-controlled, 
carbide-tipped tool on the rear carriage form turns 
the ogive. The shell is held and driven by an 
expanding stub arbor. An hydraulic ball-bearing tail 
center is used. The spindle speed is 490 r.p.m., giving 
a cutting speed of 380 ft. per min. Feed is 0.007 in. 


per rev. The bourrelet diameter is held to 2.934- 
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Band and crimping srooves are form 
turned and the base ends are chamfered 
in special Blood lathes. Hand feed is used 
to bring the rear tools forward to rough 
cut the band groove and chamfer the 
base, then the carriage is reversed to 
feed the form-ground grooving tool to 
depth indicated by a graduated dial on 
the cross-feed screw 


2.938 in., while the body diameter is 





2.920-2.928 in. Go and not-go snap 
gages are used to check the body and 
bourrelet diameters, while profile gages 
are used to check the ogive and diameter 
at the end of the nose. The production 
rate is from 70 to 75 pieces per machine 
per hour. At this point the heat lot num 
ber is transferred from the base to the 
body just under the bourrelet. From this 

operation the shell are delivered by roller 
conveyor to a line of special Blood lathes for form 
turning the band grooves. 

These lathes have a short bed, just long enough 
to accommodate a heavy cross-slide. No carriage is 
necessary for this operation.’The shell is held in an 
air-operated collet chuck, and positioned by a stop 
pin contacting the bottom of the cavity. Base thick- 
ness is held to close enough dimensions so that the 
proper distance from base to band can be maintained 
by this method. The cross-slide is manually operated 
by means of a screw and handwheel. A graduated 
dial is used to gage the depth of cut. Both front and 
back tools are used. One tool on the back roughs 


the groove and a second cuts the chamfer on the 
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Annealed copper bands are pressed into the band 
grooves of these shell with No. 2 West tire setters. 
Pressure is applied three times, with the shell turned 
15 to 20 deg. in the dies between each pressing 





















end. A single form tool held by a dovetail. clamp on 
the front finishes the groove, cuts the bevel back of 
the groove and the two crimping grooves. All tools 
are made of high-speed steel. The cutting speed is 
99 ft. per min. with the shell rotating at 130 r.p.m. 
A 5 hp., 


Production is from 60 to 65 shell per hour per 


1,800 r.p.m. motor drives the machine. 
machine. Flat gages, profile gages, and snap gages 
are used for this operation by roving inspectors. A 
roller conveyor takes the shell from this operation ta 
an abrasive cut-off machine where the centering boss 
is cut off to within a few thousandths of an inch of 
the base of the shell. 

Originally the centering bosses were cut off with 
a parting tool at the same time the band grooves 


were being cut, but it was found that the operation 
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could be performed more quickly with a Campbell- 
Web wet abrasive cut-off 
diameter by 4 in. wide rubber bonded wheels are 


machine. Sixteen-inch 
used. Wheel life is greatly increased by means of a 
patented system controlling the amount of water film 
on the sides of the wheel as it goes into the work. 
This also eliminates burning the metal and discol- 
oration. When the shell bases are originally faced off 
on the second rough turning lathes the centering 
bosses are turned on an 11-deg. taper with the small 
end toward the shell. This shape of boss, together 
with the way the shell is positioned relative to the 
plane of the abrasive wheel, serves to keep the wheel 
cut very close to the base end of the shell. The wheel 
is fed into the cut by an air cylinder acting through 
linkage connected to the pivote yoke. This is a 
special feature which was applied after it was found 
that the operator could not maintain the required 
production rate when manually operating the wheel 
feed. A roller conveyor takes the shell from this oper- 
ation to the base grinding operation, where two men 
work on a double disk No. 4 Gardner grinder. 
The base grinder removes the remainder of the 
centering boss, and cleans off the scale left from heat- 
treating. This presents a clean, well-finished surface 
for inspection of steel defects. At each side of the 
grinder there is a swinging table carrying V-blocks 
to locate the shell and a stop against which the nose 
end of the shell is held during the operation. Each 
operator swings the shell across the face of the wheel 
until the base is cleaned up. Not enough metal is 


Blood lathes like those used for band grooving are 

employed for turning the copper bands. Cobalt 

high-speed steel form tools are used and cutting 
speed is 420 ft. per min. with hand feed 









































removed to affect the dimension from the base to the 
band groove. The production for a double machine is 
over 300 shell per hour. From this operation the 
shell are placed in a four-run roller conveyor for 
delivery to the knurling and nose-notching machines. 

A Morley knurling machine is used for knurling 
the band groove ribs. The driven knurling roll 
rotates in a fixed position underneath the table top 
where there is a hole just large enough to receive 
the shell. Directly 
mounted on a pin, and supported by a ball thrust 


below the hole is a_ platform 


bearing. This supports the shell so that it is free to 
rotate. Opposite the knurling roll, on the other side 
of the shell, are two idle rolls mounted on a dove- 
tail slide which is air operated. These serve to force 
the shell against the live knurling roll. The depth 
of knurl is controlled by the air pressure applied, 
and the number of turns the shell is allowed to make. 
A foot valve operates the air cylinder controlling the 
pressure rolls. Production is very high, and one man 
can knurl and notch the noses on 2,300 shell in 8 hr. 

One staking notch is cut in the nose of each shell 
on a Van Norman hand miller. In this set-up the 
table and cutter are held in a fixed position, the shell 
being located on a V-block at the base with the nose 
on a plug in the end stop. When the operator pushes 
the shell forward on the plug against the stop the 
nose contacts a 3-in. diameter convex milling cutter 
running in a downward direction. This forces the 
shell against the pin and eliminates vibration and 
chatter. From here the shell go to a Gray shotblast 
machine for final inside cleaning. 

The British preliminary inspection is carried on 
by a group of girls under the supervision of an experi- 
enced man. Here the shell are checked for dimen- 
sions, and quality of finish, both inside and out. The 
condition of the steel is also checked for flaws, seams 
and other defects, and any doubtful shell are per- 
manently rejected as forging defects. Accepted shell 
are stamped and placed on a double roller conveyor 
leading to the nose-tapping machines. 

No. 14-L Landis special shell tappers are em- 
ployed for threading the nose. The shell is centered 
and held between female cones operated by an air 
cylinder. In this way perfect alignment is maintained 
with the tapping head. One operator, running two 
machines, will tap 2,200 shell in eight hours. The 
14-12 NF-1 thread is finished from the solid in one 
pass of the collapsible tap. 

After tapping, the shell run on a roller conveyor to 
a drain tank where the surplus oil is recovered. At 
this station 10 percent of the shell are thread gaged. 
A Rickert-Shafer 


equipped with a solid tap is used to retap any small 


friction drive tapping machine 


threads. From here the shell are placed on an elevator 
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Two pot chucks are mounted on the table of the 

Thomson-Gibb seam welder, so the base disk can be 

welded on one shell while another shell is chucked at 
the other position 


tor delivery to the second floor, where they are trans- 
ferred to a Detrex No. 325 degreaser. It is of interest 
to note that the elevator and degreaser are arranged 
to take two runs of shell. One run is arranged for 
the 3-in. anti-aircraft shell being made by this com- 
}.S. Army (4.1/—Vol. 85, page 541), 


and the other for 75-mm. shell made for the British 


pany for the L 


Government. They go through the vapor-spray- 
vapor degreaser on double hangers, nose down so 
that all chips and solvent will drain out. Each shell 
is in the degreaser 6 min., after which it is auto- 
matically delivered, dry and clean, to a 100 ft. long 
conveyor line. When the shell leave the degreaser 
they are too hot to handle and therefore it was 
found necessary to run the conveyor through a wind 
tunnel. Air is taken in at each end, and exhausted at 
the center. 

Degreased 75-mm. shell are delivered by this con- 
veyor to a group of No. 2 West tire setters, W here 
an annealed copper rotating band is collapsed into 
the band groove of each shell. In the band presses six 
dies around the circumference of the band are forced 
inward with a gage pressure of 600 lb., thus produc- 


ing a working pressure of 33,000 lb. on each die. 
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Style and size of shell, manufacturer's initials, date and lot number are stamped on the body of the shell, just 
above the rotating band, in this Noble & Westbrook rotary-table marker 


This pressure is applied three times, and between 
each pressing the shell is rotated 15 to 20 deg. in 
order to get an even distribution of pressure on the 
entire circumference. The 43 in. wide band is placed 
between the dies on the rim of the cup which sup- 
ports the shell. This properly positions the band 
relative to the band groove when the shell is placed 
in position for banding. The production rate is 250 
shell per hour per machine. The operator places the 
banded shell on a roller conveyor for delivery to the 
band turning lathes. 

Special high-speed Blood lathes similar to those 
used for band grooving are employed for band turn- 
ing. Spindle speed is 510 r.p.m. This gives a cutting 
speed of 420 ft. per min. The shell is held in an 
air-operated collet chuck in the spindle of the lathe, 
and is located longitudinally against a stop that con- 
tacts the shell at the bottom of the cavity. Feed of 
the cross-slide is by hand against a positive stop, 
holding the diameter of the turned band to 3.0055 
3.0103 in. Cobalt high-speed steel form tools are 
used without any cutting compound. Production is 
100 to 110 shell per hour for each machine. After 
finishing the band, the operator places the shell on a 
roller conveyor leading to the final shop inspection 
bench where the band is gaged for diameter with a 
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“Go-Not Go” snap gage, and a “Go” ring gage. A 
profile gage is used for contour, and a flat gage for 
distance from base to band. 

Two conveyor lines then take the shell to either 
side of a Thomson-Gibb 40 kva. base welder. This 
machine electrically seam welds a 2.26 in. diameter, 
0.031 in. thick steel disk to the base of the shell as 
an added protection against undetected flaws in the 
base. The weld must be gas tight. The machine has 
two pot chucks mounted on a slide in front, below 
the welding head. One station is used for loading 
while the other is in position for welding. In the 
welding position the pot chuck rotates, causing the 
two welding disks to roll around the periphery of 
the base disk while it is being welded. An air cylinder 
controlled by an electrically-operated air valve shifts 
the slide back and forth, presenting first one station 
and then the other to the welding position. Formerly 
a hand lever was used for this purpose, but it was 
considered advisable to apply the air-controlled slide 
in order to obtain greater production, and reduce the 
physical strain on the operator. 

Following the welding operation, the shell are 
placed on a conveyor line which takes them to a 
Spraco booth. The cavity of each shell is sprayed 
with black acid-proof ammunition paint made to 
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Masking tape is wrapped around the copper rotating bands, then six shell at a time are placed on vertical 
arbors in a Spraco booth. These are rotated while paint is sprayed on all exterior surfaces of each shell 


Ordnance specifications and then the shell is placed, 
base down, in cups on a conveyor-type drying 
machine. The conveyor is made up of a series of 
crossbars mounted on Link Belt 6-in. pitch roller 
conveyor chain. Nine cups are placed in line on each 
bar, and the flat top travel of the conveyor is approx- 
imately 11 ft. There are two bars per foot, thus 
making a total of nearly 200 shells which may be 
on the conveyor at one time. The operator paints 
a row of nine shells, and then presses a foot switch 
which works in conjunction with a cam-operated 
limit switch to advance the conveyor 6 in. This 
brings the next bar in position to be loaded. Strip 
baffles, made up in banks of nine, are placed in the 
nose openings so as to direct air from a fan down one 
side of the shell cavity, and up the other in order 
tc speed up drying. These deflectors are necessary, 
since the nose diameter of the shell is small and the 
cavity is deep. The shell remain on the conveyor 
approximately 40 min., then are taken off at the 
other end and placed on a roller conveyor leading 
into the British “Bond” room for final inspection. 
Here they are weighed, and given a complete visual 
and gage inspection by girls under the supervision 
of British inspectors. 


Upon acceptance, the shell are transported by 
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roller conveyor to a Noble & Westbrook rotary-table 
marking machine where the style and size of shell, 
the manufacturer's initials, the date and lot number 
are stamped on, just above the rotating band. Mask- 
ing tape is then applied to the band and the shell are 
placed, six at a time, on vertical arbors in a second 
Spraco painting booth. When loaded, the arbors are 
slowly rotated and No. + yellow quick-drying shell 
paint is sprayed on the outside surfaces. 

The painted shell are then placed on another dry 
ing conveyor constructed and operated in a manner 
similar to the one just described for inside painting. 
The difference in the two conveyors is that rubber 
covered steel pins in rows of six are used on the cross 
bars, and the shell are placed over these nose down. 
Fans blow air across the conveyor to speed the dry 
ing cycle. As they reach the end of the conveyor, the 
masking tape is removed and the shell are placed on 
a table where the paint is wiped off the nose end with 
a rag soaked with paint thinner. Grease, which is 
kept liquid by an electric heater, is then applied to 
the nose threads with a brush, and the shell are ready 
for shipping. 

The finished shell are packed in cardboard car 
tons holding six, with separators between them to 


protect the bands and painted surfaces. Cartons are 








SHELL FOR 


roller 
At the 


end of the roller conveyor they go into a chute which 


sealed and delivered to an overhead gravity 


conveyor by a power-driven belt conveyor. 


delivers them to the shipping platform. 

In the initial layout of this plant, equipment was 
provided in advance for every detail operation per 
formed on the shell, from the time the forgings were 
received until the loaded cartons were delivered to 
the first floor for shipment. Filing lathes were pro- 
vided for outside repairs, and tapping machines for 
thread repairs. It was realized that due to the short- 
age of time, and the fact that various operations 
would be started up before the complete complement 
of machines were received and installed, that com- 
plete conveyor equipment could not be obtained. 
Therefore, a number of steel pin trucks were pro- 
vided to be used wherever necessary until the proper 
conveyors could be provided. 

After forgings began to come in, it was found that 
certain repair operations must be performed on some 
of the side walls and bases of the forged cavities. 
Consequently side wall grinders were designed and 
built, and a boring lathe was provided for spading 
out the bases. Even with these precautions some of 
the cavities were not accepted on preliminary inspec- 


tion of semi-completed shell, and so cavity grinders 


Side wall grinders were designed and built to re- 
move defects from cavity side walls. Now that better 
forgings are being received from the suppliers, these 
units are not often used 
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had to be provided for nosed-in shell. Special air 
grinders with spindles operating at 18,000 r.p.m 
were selected for this purpose. 

Over 70 percent of the turning operations are per- 
formed with carbide-tipped tools which require the 
greatest care in grinding. The proper tool shapes for 
each operation have been established and must be 
adhered to. Dry grinding equipment was originally 
installed, but it has been decided to supplement this 
with large-wheel wet grinders, and use the original 
grinders for lapping the finish ground cutters. The 
best tool economy is obtained by limiting the number 
of shell turned per grind. In order to simplify tool 
grinding, external chipbreakers made of high-speed 
steel were tried. They proved highly successful, and 
are being installed as fast as tool blocks can be ar- 


ranged to receive them. 

















This Blood nose - boring 
lathe has been fitted 
with a spade-type bor- 
ing cutter to remove 
occasional pits or rough 
spots in the bottoms of 
forging cavities. A col- 
lar on the bar limits the 
depth of cut as it con- 
tacts the faced nose 
end of the shell. Cool- 
ant is forced through 
holes in the bar 
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A hollow head setscrew placed in the tongue of 
gib keys facilitates their removal after long use 


Setscrew Aids in Removing Gib Keys 
BY C. F. FITZ 


One of the jobs that is time consuming as well as 
difficult to take care of in repair work is the removing 
of gib keys. We have simplified this work by drilling 
and tapping all our gib keys to receive a hollow head 
A setscrew shown on the drawing. 

To remove the key, it is simply a matter of tight- 
ening the setscrew with a hollow setscrew wrench 
and the key comes out of its place without any 
trouble or damage to the key or the shaft whatsoever. 


Chasing Internal Threads Safely 
BY EDWARD N. OLSON 


When boring holes in internal work on an engine 
lathe, the operator has to lean far over his machine to 
see the cutting action of the tool. Many lathes have 
reversible spindles, and if such is the case the follow- 
ing change-over can be used to advantage. 

Simply grind the cutting tools so that they will cut 
on the opposite side of the hole with the spindle run- 
ning in reverse. This method will allow the operator 
to see the action of the tool by standing in a natural 
position. 

This is of particular advantage when cutting a right- 
hand internal thread close to a shoulder. At first 
glance it would appear to be cutting a left-hand thread 
as the threading tool begins from the inside and cuts 
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on the outward travel. However, as the spindle is 
running backward, this accounts for a right-hand 
thread being chased on the job. With the use of the 
micrometer stop a‘thread tool can be placed as close to 
a shoulder as desired, the thread tool moved in to 
cut a certain amount, the half nut closed, and the car- 
riage moved towards the tailstock. 

Some criticism may be made of this method, since 
in running the spindle backward there might be a 
tendency for the chuck to loosen on the spindle. This 
can be avoided, especially when cutting threads, by 
tightening the chuck as much as possible; however, 
heavy cuts with the spindle running backwards is not 
recommended. For many years lathe hands in Japa- 
nese shops have used this method. At a matter of fact, 
reversing the direction of the spindle is common prac- 
tice in that country. 


Bronze Replaces Babbitt on Valve Crossheads 
BY NOAH DEERIN 


Ofttimes it is found economical and time saving 
to replace one type of metal with another on a loco 
motive part. This is especially true on surfaces sub- 
jected to great abrasive wear. One of the most impor- 
tant of these is the valve crosshead 

Originally designed for babbit, these crossheads 
give considerable trouble due to excessive wear and 
breaking of the thin layer of babbit; as a matter of 
fact, it is not uncommon to remove a crosshead after a 
few weeks of service to replace this metal. By using 
wear-resisting bronze instead of the babbit, this 
disagreeable condition is entirely eliminated, because 
the bronze will wear from shopping to shopping 
without the least trouble. 

All traces of the babbit must be removed before 





Locomotive valve crossheads, originally babbitted, 
will give longer service if welded with good wear- 
resistant Bronze 
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attempting to apply the bronze. This can be done by 
grinding. When the valve crosshead is ground bright, 
it is placed on the welding bench at about a 45-deg. 
angle. This enables the welder to build the bronze 
deposit to about } in. thick. When all six wearing 
surfaces are coated with bronze, the crosshead is 
placed in a special jig which can be indexed 90 deg. 
on the table of a shaper, and the wear surfaces 
machined to size. 


Briquettes of Scrap Material 


A briquetting machine ts used in the reclamation de- 
partment of the Caterpillar Tractor Company to facill- 
tate the handling of grey-iron borings. These are 
gathered in the machine shops, shipped to the reclama- 
tion department and pressed into small briquettes that 
can be loaded easily into compact lots for shipment to 





Grey-iron borings are metered and pressed into 
briquettes to facilitate shipping them to the foun- 
dry for remelting 


the foundry for remelting. Approximately 33 tons of 
briquettes are produced daily. 

Borings are dumped into a pit, conveyed overhead 
into a storage bin, dropped into the hopper of the ma- 
chine, and finally metered out for compressing. The 
illustration shows metered borings for each briquette 


An Easy Way to Insert Packing Leathers 
BY ARTHUR HAVENS 


When a new leather is applied to a press ram or 
some other device requiring a leather packing -cup, 
the mechanic often finds it difficult to start the new 
leather into the cylinder. He will persuade one side 
to enter, only to find that the opposite side has 
slipped out. 

Following is a simple way of doing this aggravat 
ing job. After the leather has been bolted to the ram, 





wrap several turns of heavy string around the ram 
and tie it snugly. Grind the teeth off several hacksaw 
blades and insert them under the string evenly spaced 
around the circumference of the leather; also, they 
should extend several inches beyond the end of the 
leather. The number of blades required will differ 
with the size of the ram and packing. 

When all the blades are in place, and pressure is 
applied to the end of the ram, the saw blades will 
guide the packing leather into the cylinder. After 
the leather is started, the string is untied and the 
blades are removed, after which the balance of the 
ram can easily be forced into the cylinder. 


Fixture for Sander Insures Flat Surfaces 


BY L. KASPER 


A large number of punched slugs required grinding 
on one side to remove the punching burrs, and to 
insure flatness. As the grinding was required to be 
performed rapidly, it was decided to employ an abra- 
sive belt sander. The fixture constructed to guide the 
slugs across the belt is shown in the drawing. It is 
supported by the bracket A attached to a stationary 
part of the machine. 

The sectional views illustrate the construction of 
the fixture. The view to the left is a partial section 
lengthwise through the fixture. The bar B is grooved 
on the under side for the passage of the slugs. The 
bar C is a free fit in a groove cut in the center of the 




















The purpose of this fixture is to pass metal punch- 
ings across the belt sander, remove the burrs and 
leave the surfaces flat 


wider groove in bar B, and serves to hold the slugs 
down on the belt. The flat spring D serves to apply 
the necessary pressure. 

In operation, the slugs are placed in the trough at 
one side and pushed into the groove in bar B, passing 
through and dropping off the belt at the other side 
Bar B is set at a slight angle with the center line of the 
belt, the angle being determined by experiment to 
pass the slugs through at the required speed. 
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Tolerances for Spur and Helical Gears—lIll 


4. Profile Error 

Profile error of a gear tooth is the dif- 
ference between the highest and lowest 
readings of a dial indicator moving along 
the true involute curve in the plane of 
rotation and having a finger contacting the 
active tooth profile. 

On spur gears or helical gears of low 
helix angles, the contacting finger may 
be set in the plane of rotation, but at 
higher angles it sometimes tends to give 
false readings because of the side cramp- 
ing effect of the helical teeth. Some invo- 
lute checkers have provision to take read- 
ings in a plane normal to the tooth (al- 
though the indicator still moves along an 
involute curve in the plane of rotation). 
In this case, the readings are converted 
to the plane of rotation by dividing by the 
cosine of the helix angle. 

Tip relief or other departure from a 
true involute should be taken into con- 
sideration in interpreting profile-error read- 
ings. 

A considerable error in pressure angle 
may be acceptable on a gear providing the 
same error is present on the mating pinion. 
This should be given consideration in ap- 
plying the profile tolerances. 


5. Le ad Fy ror 


Lead error of a helical gear is ex- 
pressed as the circumferential tooth error 
per unit width of gear face. 

It may be measured by traversing an 
indicator along a tooth parallel to the 
axis while the gear rotates in a timed re- 
lation according to the helix angle. Read- 
ings are taken in a plane normal to the 
helix angle to avoid the side cramping 
effect that might otherwise occur, and con- 
verted to the plane of rotation by divid- 
ing by the cosine of the helix angle. 

The higher the helix angle, the more 
closely the axial lead error must be held 
to have satisfactory tooth contact between 
gears. This is frequently overlooked in 
considering lead errors. For example, as- 
sume that under certain conditions 0.0005 
in. has been found a satisfactory circum- 
ferential error for a given face width, re- 
gardless of helix angle. Then the permis- 
sible corresponding axial lead error will 
vary according to the following table: 


Permissible 
Circum- 
ferential 

Error 


Correspond- 
ing Axial 
Lead 
Error 


Helix 
Angle 





15° 
30° 
45° ” 


0.0018 
0.00085 
0.0005 


0.0005 


The axial lead error is obtained by dividing 
the circumferential error by the tangent 
of the helix angle. 

The same example is illustrated. 

It is seen that with a 15-deg. helix 
angle, the axial lead error may vary as 
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much as 0.0018 in. and still meet the 
0.0005 in. circumferential tolerance, yet 
if the angle is 45 deg. the axial lead must 
be held to 0.0005 in. to meet the same cir- 
cumferential tolerance. These conditions 
have been taken into account in estab- 
lishing lead tolerances. 

The lead error is usually considered 
dependent of gear diameter or pitch. 

Lead-error readings are greatly influ- 
enced by runout and, therefore, will be 
false unless the gear is mounted perfectly 


in- 


lead tolerances here- 
the effect of runout. 
likewise greatly influ- 
or wobble, as men- 


testing. The 
not include 


true for 
with do 

Lead errors 
enced by side runout 
tioned under “runout The lead tolerances 
listed do not include the effect of wobble. 

A considerable error in lead may be ac- 
ceptable on a gear provided the same 
uniform error is present on the mating 
pinion. Such an error may result from 
gearing calculations for cutting the teeth 
or from other causes. 
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Where Haste Makes Waste... 


As any skilled workman knows, toolmaking is a matter of infinite patience and scrupulous 


accuracy. No jeweler fashioning some beautiful but useless bauble ever worked with greater 
care than do the craftsmen who make the Starrett Precision Tools which are so essential 


to modern industry. 


It is a job that can’t be rushed. Greater efficiency, new methods, additional equipment and 
the employment of every available trained and experienced toolmaker help a lot, but time 
is still the essence of accuracy. 

If your tool dealer is unable to supply you promptly with the Starrett Tools you need, 
remember that we who make them must still work carefully and slowly in order that you 


who use them may work swiftly, surely and confidently. 


THE L. S. STARRETT CO- ATHOL- MASSACHUSETTS-U-S-A: 
World’s Greatest Toolmakers 


PRECISION TOOLS + DIAL INDICATORS * GROUND FLAT S7¢ 


By 
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Time Chart for Turning Operations 


TIME, in seconds, required to turn one 
inch of length on any given diameter 
up to 6 in. at any desired cutting speed 
in feet per minute and at any desired 
feed per revolution can be determined 
quickly with this logarithmic chart. 
It also can be used to determine the 
work speed in revolutions per min- 
ute required to give a desired cutting 
speed in feet per minute for work 
whose diameter is within its range. The 
following examples show how the 








BY ARNOLD THOMPSON 


chart reproduced below may be used: 

1. Suppose that a 1-in. diameter 
piece is to be turned at 100 ft. per 
min. cutting speed. To find work speed 
in revolutions per minute, read down 
from diameter to intersection with 
horizontal line for cutting speed. In 
this case the intersection is at approxi- 
mately 380 r.p.m. 

2. Conversely, if the work diameter 
and speed in revolutions per minute are 
known, cutting speed can be deter- 


Diameter in Inches 











mined by reading down from the di- 
ameter scale to the slant line of the 
R.P.M. scale, and thence horizontally 
to the cutting speed scale. 

3. If, in the first —. a speed 
of 400 r.p.m. is selected and it is 
decided to use a feed of 0.003 in. per 
rev., by reading horizontally from the 
feed per revolution scale to the R.P.M. 
scale, and thence vertically to the time 
scale, it will be found that 50 sec. will 
be required to turn 1-in. length. 
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Time to Turn 1 Inch, Seconds 









SHOULDER, T00 


That American Industry is fully aware of its enormous responsi- 
bilities is conclusively proved by the zeal with which Industry is 
putting its shoulder to the wheel of National Defense. Our Company 


is concentrating on this all-important task. 


ON WITH THE JOB 





MODEL 8 6 
A complete line of Chuckers; Four, 
Six and Eight Spindles up to 1014” 
Capacity. Also a complete line of 
Multiple Spindle Screw Machines up 


to 244” Capacity. 


NEW BRITAIN - GRIDLEY 


MACHINE DIVISION 
THE NEW BRITAIN MACHINE COMPANY, NEW BRITAIN, CONNECTICUT 





T OR A 


For The Public Good 


WHEN MOST PEOPLE think of big business, 
they visualize General Motors or General Electric 
or United States Steel. They don’t think of labor 
unions. Yet the American Federation of Labor and 
the Congress of Industrial Organization, not to 
mention their component unions, are big business 
too. 

Unionism has gone through a lush period the 
last decade. Unions now have a tight hold on in- 
dustries which ten years ago had virtually no union 
members whatever. These unions have millions of 
members. Their officers handle each year millions 
of dollars collected in dues and special assessments. 
They have become political as well as economic 
organizations, possessing vast power and influence. 

These far-flung institutions, which believe the 
closed shop more important than national defense 
itself, should be subjected to rigid regulation in the 
public interest. And the regulation should be even 
more strict wherever the closed shop or its equiva- 
lent prevails. For the closed shop perpetuates the 
union and insures its financial security. It makes 
the union the custodian and controller of funds 
exacted from employees either with or without their 
consent. 

Unions should be compelled to give a public ac- 
counting of their activities and of their expendi- 
tures, the same as any corporation with a group of 
stockholders scattered throughout the land. If 
they balk at such a proposal, one wonders why. Do 
they have operations which will not stand the pub- 
lic light? Perhaps Westbrook Pegler can explain 
their reluctance. 

More important even than their financial re- 
sponsibility, however, is their moral obligation to 
the entire nation. Unions have passed the stage 
where their quarrels among themselves and with 


management are private affairs. Such quarrels in- 
volve too many people's livelihoods and are too 
intimately tied in with the public welfare to go un- 
regulated. And that is particularly true now, when 
this country is unalterably committed to an unde- 
clared war on the Nazis. 

The public cannot be expected to stand by and 
placidly watch defense production disrupted by 
jurisdictional disputes between unions or by con- 
troversies between unions and management, espe- 
cially when either party assumes an intransigent 
position. Some reasonable curb on strikes being 
called on the slightest provocation is in order. 

One method is to require by law a so-called cool- 
ing off period before the strike weapon is employed. 
A series of mediation steps, similar to those pre- 
scribed for railway labor disputes, seems logical. 

Should all these steps fail to bring a satisfactory 
solution, then a strike could be resorted to: But 
here again reason should prevail and precipitate 
action be avoided. The democratic process should 
be preserved. 

Every employee involved in the proposed strike, 
not merely every union member, should have an 
opportunity to vote by secret ballot under outside 
impartial regulation. Only if a majority of all 
employees agree shall a strike be called. 

These proposals embody no unreasonable re- 
straints upon unionism. In fact, they strengthen it 
by making it more responsible than it has been in 
the past. They should be enacted by Congress for 
the public good. Such enactment would hold to a 
minimum the number of incidents, like those of the 
last few weeks, where a selfish pressure group gets 
completely out of hand and causes disunity at a 
time when the country’s greatest need is national 
unity. 


uuthin.t 
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GAGING BUSINESS 


Machine tool builders compelled to hold finished machines for lack 


of shipping instructions. Ordnance production ahead of expecta- 


tions. Steel stocks grow. Shipbuilding makes big gains 


Many machine tool builders are find- 
ing it necessary to hold finished ma- 
chines at their factories or to put them 
in warehouses temporarily because of 
the absence of shipping instructions 
from defense agencies. At least one 
company is reported to have accumu- 
lated completed machines valued at 
more than one million dollars. These 
delays are being experienced mostly in 
connection with so-called pool orders 
for the heavy bomber program. In some 
cases the machines are being released 
by Wright Field authorities for use by 
defense contractors on other jobs. 


Machine Tools—The number of ma- 
chine tools being shipped to defense 
projects and to Britain and her allies is 
reported to be well above 1,000 a day. 
Russia and Britain together would like 
to have as much as 25 to 30 percent of 
the machine too! industry’s output sent 
to them to help them build up further 
their capacity for turning out armament 
of all kinds. The government, however, 
has no intention of permitting such a 
large volume to be diverted from de- 
fense plants in this country, though of- 
ficials are sympathetic toward both na- 
tion’s requirements and will agree to 
increase the flow of machine tools to a 
limited extent. A high preference rat- 
ing, for example, is being given to Rus- 
sia’s orders. These orders are being 
frozen in the spots where they are 
placed in the production schedules of 
machine tool builders and no new orders 
for other projects will be allowed to su- 
persede them. Issuance of the new 
master preference numerical list of de- 
fense contracts to be used in scheduling 
deliveries of critical machine tools has 
been delayed because of differences 
among military and naval authorities 
about what items should be placed at 
the top of the list. On the basis of an 
output of $77,200,000 in October, the ma- 
chine tool industry is now turning out 
machines at a rate of about $924,000,000 
a year and soon will pass the $1,000,- 
000,000. Total production this year will 
be well above the announced goal of 
$750,000,000. 


Aircraft—Tall tales of doubling aircraft 
production schedules have substance in 
fact, but they refer to the remote fu- 
‘ture. The present production program 
is designed to flatten out in July, 1943, 
at a constant rate of around 4,000 
planes a month. What is now in the 
works is a plan to have output keep on 
climbing through late 1943 and 1944. 
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How fast and how far airplane assem- 
blies can rise then is still anybody’s 
guess. What is involved is the man- 
power and tonnage of materials which 
can be found and, even more significant, 
how much production skill can be di- 
verted to planning and tooling for 1944 
airplanes without interfering with 1942 
deliveries. For the visible future air- 
craft production shapes up as follows— 
output will be substantially better than 
2,500 units a month by the end of this 
year and may reach 3,500 by next July. 
That includes a level production of 900 
trainers a month. When a rate of 4,000 
planes a month is attained in July, 1943, 
about 500 heavy bombers and a like 
number of trainers will be included. 


Munitions—Ordnance production is far 
in advance of expectations and beyond 
any first World War yardstick. Whereas 
in May, 1940, the Ordnance Department 
was delivering to the Army armament 
valued at $1,000,000, the rate had 
jumped to $60,000,000 by September of 
this year and to $80,000,000 by October. 
The schedule calls for production of 
$265,000,000 by next March and of $360,- 





000,000 by next June. Of 56 new gov- 
ernment-owned munitions placed under 
construction since July of last year, 28 
are now in partial or full operation. 
Additional plants are coming into pro- 
duction almost every week. 


Steel—Incoming business has been on a 
basis far below the producing capacity 
of the steel mills. That is because non- 
defense customers have found it use- 
less to place orders, they cannot get 
deliveries unless they possess a priority 
status. Backlogs of mills are so large 
that even if bookings continued on a 
partial-capacity level, mill operations 
would stay at top volume for almost the 
next year. After declining for some 
months, steel inventories began to rise 
again in August and September and 
have been going up ever since. 


Shipbuilding—About 60 merchant ships 
will be completed in U.S. yards during 
November and December, compared 
with 72 in the entire preceding 10 
months. A total of 1,151 ships were 
under construction on Nov. 1, of which 
876 were of the seagoing cargo types. 
Keels for one-fourth of the 312 EC-2 
Liberty ships under contract have been 
laid. Twenty-one EC-2 keels were laid 
in October, making 76 laid in the six 
months since April 30. The Maritime 
Commission’s rate of progress on 625 
standard C and EC-ships has been 
stepped up to 15 deliveries a month, 
against nine in August and 11 in Sep- 
tember. The speed-up in ship con- 
struction has been mostly in the EC-2 
type. 








GOVERNMENT DEFENSE ORDERS IN BRIEF 


COOPERAGE—Preference rating Order P-79 extends rating A-5 to deliveries 
of ferrous material except wire, which has an A-8 rating, used in the manu- 
facture of cooperage and wooden containers. 


COPPER SHEETS, STRIPS, SCREEN—Application of copper conservation 
Order M-9-c has been modified so that copper sheet, strip and screen can be 
used in building construction until January 1. 


DRUMS—Preference Order M-45, requires manufacturers of steel drums to 
set aside a specified inventory of 16 and 18 gage hot-rolled sheet steel for use 
only on specific order of the Director of Priorities. 


REPAIR PARTS—Orders P-72 and P-78 permit application of A-3 prefer- 
ence ratings to deliveries of necessary materials for production of repair 
parts for elevators, escalators, and conveyor machinery. 


MAGNESIUM—General preference Order M-2-b directs that all magnesium 
and magnesium products not now being used to fill defense orders with 
ratings A-1-J or higher, be reported to OPM before November 30. 


OFFICE EQUIPMENT—Limitation Order L-13 imposes a cut of approxi- 
mately 40 percent in the monthly average of steel that can be used in metal 
office furniture and equipment for the period September 1 to December 31. 


RESEARCH EQUIPMENT—Preference rating Order P-62 assigns a prefer- 
ence rating of A-5 to acquisition of the scarce material required in the manu- 
facture of necessary laboratory equipment. 


TRUCKS—Limitation Order L-l-a and limited preference rating order P-54 
applying to manufacture of heavy motor trucks, medium trucks and trailers 
have been extended until January 31. 
truck production in January 35.9 percent below January, 1941. 


Limitation Order L-4-a curtails light 
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SPAB LAYS D DOWN OUTLINES FOR ALLOCATIONS 
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Ambassadorial Inspection—/ritish Ambassador Halifax inspects a new 


lathe in plant of Warner & 
Stilwell, company president; C. : 
Consul E. J. Blaiker and L. D. 
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McDonald, company vice president 
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Stainless Steel Airplanes 
Planned to Oust Nazi Lines 


WASHINGTON—By a strange com- 
bination of circumstances, the freight- 
carrying airplane, widely predicted for 
“after the war,” is already on the door- 
step of production for immediate use 
in the war. And, the major structural 
material to be used will not be post-war 
plentiful aluminum, but today’s scarce, 
allocated stainless steel. 

The circumstance that called for 
freight planes now was the appropria- 
tion of millions to RFC for Jesse Jones’ 
use in bullyragging the Nazis off of 
South American airways. 

Veteran U. S. airmen surveyed the 
scene, and came back convinced that, 
not the highspeed, fast-landing planes 
of today are needed to equip the ex- 
Axis lines, but old-style, high-lift, slow- 
landing ships. A modernized Ford tri- 





JOHNSON HEADS N.M.T.B.A. 


CLEVELAND—On account of the 
death of Clifford S. Stilwell, George 
H. Johnson, president of the Gisholt 
Machine Co., automatically suc- 
ceeds to the presidency of the 
National Machine Tool Builders’ 
Association, and John S. Cnafee, 
vice-president of the Brown & 
Sharpe Mfg. Co., becomes first vice- 
president. A new second vice-pres- 
ident will be selected soon. 
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motor job (“Tin Goose”) of the late 
1920s was what they wanted; something 
to replace the German Junkers JU-52, 
which gets into and out of almost any 
flat spot. 

A committee is near agreement on 
the design characteristics wanted, and 
has some of it on paper. The ship 
will be a high-wing monoplane with 
two radial air-cooled engines, special 
framing, interior, and hatches for 
freight loads; and a four-wheel landing 
gear, which is an innovation. They 
call it a “flying freight car.” 

Basic material will be steel, mostly 
Stainless steel, for the body and wing- 
stubs. A given plane design weighs 
about the same in steel as it does in 
aluminum. Wood, ply-wood, some 
aluminum, steel will be used in the 
wings. Cloth may be used on control 
surfaces. Because Army, Navy and 
Lend-Lease want the planes, SPAB 
will allocate the necessary metals. 

Number of ships to be ordered may 
run from a few hundred to thousands. 
Only 50 or 60 are needed on the ex-Axis 
lines. Of course a tool-up for such a 
small job would not be practical. So 
Chambers and his committee ap- 
proached Army, Navy and Civil Aero- 
nautics Authority. Yes, was the an- 
swer. Freight planes are needed in 
the Army Air Forces, in Canada, Alaska, 
China, North Africa and the East 
Mediterranean. Army and the British 
are using high-speed, heavy-wing- 
loaded airline planes for freight; they 
can maneuver only on good fields. 


Services will estimate needs, 


OPM branches will reconcile 


schedules for approval, actual 


allocation by Nelson’s group 
BY ROBERT COLBORN 


General outlines of the machinery 
for extending the allocation phase of 
the priority system were laid down by 
SPAB last fortnight. Donald Nelson 
hopes that the allocation procedure, 
as opposed to mere priority ratings, 
will be bearing the main brunt of dis- 
tributing scarce materials in three 
months or so. At the same time, a 
more immediate program is being 
worked up to permit allocations of 
small quantities of stuff to civilian in- 
dustries hard hit by scarcities. 

OPM’s existing industrial branches 
provide an organizational basis for al- 
locations. These branches are of two 
types, one dealing with end products— 
autos, agricultural machinery, and the 
like—the other with raw materials- 
steel, copper, etc. Scheduling for allo- 
cation will start in the end-product 
industrial branches. These have been 
directed to draw up schedules for each 
industry, showing its needs, month by 
month during 1942, for raw materials, 
repair parts, and new plant. These 
schedules will be checked with OPM’s 
division of conservation to ensure that 
maximum economies are being made 
in critical materials through substitu- 
tion and simplification of lines. 


Agencies Draw Up Schedules 


Meanwhile, at SPAB’s_ direction, 
Army, Navy, Maritime Commission, and 
Lend-Lease Administration are prepar- 
ing similar schedules of their defense 
needs during 1942. It will then be the 
job of the raw-material industrial 
branches of OPM to reconcile these 
schedules. Each will draw up its own 
schedules of raw material production, 
deduct the defense demand as shown 
by the defense schedules, and then 
scale down the various non-defense 
schedules to fit what’s left. 

The end-product branches, on the 
basis of what the raw-material 
branches say they can have, will revise 
their industry schedules and submit 
them to SPAB-director Donald Nelson, 
who will review them and turn them 
over to SPAB or approval or rejection 
on the basis of broad policy. 


OPM Board Not in Picture 


Once the schedules are finally ap- 
proved it will be the job of OPM’s 
Priorities Division to make the actual 
allocation. Clearly, this program makes 
SPAB and the OPM branches a vast 
planning agency, something like the 
Russian five year plan commission, 
directing the activities of all the major 
sectors of American industry. Note- 
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Coming of Age—/’. S. Denneen, secretary-treasurer, and William C. 
Dunn, president, Ohio Crankshaft Co., Cleveland, at the luncheon celebrating 
the company’s 21st birthday and inspection of its $4,500,000 defense plant 





worthy, too, is the fact that the OPM 
board as such is out of the picture. 
The relationship is directly between 
SPAB and the industry branches—a 
development predicted by AMERICAN Ma- 
CHINIST When SPAB was first created. 

The above is still months away. But 
ready for announcement in a few weeks 
will be a different sort of allocation 
plan designed to save from complete 
destruction industries hit by material 
shortages. It will not take the form 
suggested by Floyd Odlum, head of 
OPM’s contract distribution division. 
He wanted to set aside some five per- 
cent of all critical materials to meet 
the needs of small businesses: those 
employing fewer than twenty workers. 
This was ruled out. Donald Nelson 
said the materials just couldn’t be 
Spared, and anyway the workmen in a 
closed factory get just as hungry 
whether it employs 20 men or 2,000. 


More Flexible Plan 


The scheme being adopted will be 
much more flexible than this. Exact 
machinery is still being worked out, 
but the general principles have been 
established. A small pool will be set 
up of each critical material for dis- 
tribution to “hardship” cases. Criterion 
in distributing the stuff will not be the 
size of the firm. It will be the extent 
to which it is impossible to convert to 
defense and the amount of employ- 
ment which small amounts of material 
can create; a plant that needs a few 
pounds of nickel, say, to continue sub- 
stantial production will get favorable 
attention. 

Amount of material allocated will 
almost invariably be less than normal 
consumption. Generally, the amount 
wiil taper off over a period of months. 
The idea is not so much to keep firms 
going indefinitely as to bridge over the 
adjustment period while substitute ma- 
terials are found or new lines of pro- 
duction developed. 


1236d 


Machine Tool Rebuilders Get 
Improved Rating for Supplies 


WASHINGTON—Rebuilders of ma- 
chine tools have been given substan- 
tially the same priority status as manu- 
facturers of new tools under the new 
priorities Order P-77. They are re- 
stricted to defense orders and given a 
rating of A-l-c for their purchases of 
certain supplies. They get somewhat 
less favorable treatment than manu- 
facturers, however, in that the P-77 
rating cannot be extended by suppliers 
and the list of things the order can be 
used to buy is somewhat shorter than 
the manufacturers’ list. 

It includes: motors and other elec- 
trical accessories; castings of iron steel, 
brass, and bronze; alloy or carbon steel 
in bars, forgings, castings, shapes, and 
tubes; cutting tools, including cemented 
carbides; abrasives; brass, copper, and 
steel tubing and fittings; oil-resisting 
hose; bearing metals and anti-friction 
bearings; and machine parts. 


Grace Pledges Cooperation As OPM, Steel Men 
Air Grievances; Hitch in Expansion Admitted 


WASHINGTON—For some time the 
steel industry has felt that it is left in 
the dark concerning war plans involv- 
ing steel. The industry’s meeting with 
OPM at Washington on Armistice was 
intended to modify that feeling. It did, 
to some extent. 

The conference was called and pre- 
sided over by A. D. Whiteside, OPM’s 
Iron and Steel Branch chief, who two 
days later announced his resignation 
effective Dec. 1, to resume his job with 
Dun and Bradstreet. There was no im- 
mediate explanation of Mr. Whiteside’s 
going, but it seemed to have some con- 
nection with the conference. Two or 
three successors were being discussed 
as this was written. 


Delivery Criticized 


Most sharply critical of steel delivery 
was the Maritime Commission. Chair- 
man Emory S. Land said that in Oc- 
tober, 14 shipways were idle because of 
shortages of shapes and plates. As- 
sistant Secretary of War John J. Mc- 
Cloy stated that the Army is not get- 
ting steel in time and in the forms 
wanted. James J. Forestal, under-sec- 
retary of Navy, said delayed deliveries 
during the last six months had held up 
Naval building. 

W. S. Knudsen, director general of 
OPM, asked the industry to work with 
labor for the sake of production, and 
the industry fired back with assurance 
it would produce, if not hampered by 
labor trouble—an obvious request for 
strike control by the government. 


Must Supply Allies 


Knudsen said that the United States 
must supply steel for the armament of 
Britain, China, Canada, Russia. This 
was taken to mean that these re- 


quirements may go beyond estimates. 
Whether the full authorized 10,000,000 
tons annual capacity expansion is car- 
ried out, in the opinion of steel men in 
Washington, will depend on the magni- 
tude and duration of these nations’ op- 
position to the Germans and their 
satelites. Knudsen said that the peak 
rate of defense production will begin in 
the second quarter of 1942. 

While Government officials criticized 
steel manufacturers, the latter came 
back at OPM, if only mildly, for con- 
fused administration of allocations and 
priorities. President E. G. Grace of 
Bethlehem Steel pledged full coopera- 
tion, and stated that any failure to de- 
liver kinds of steel wanted is due to 
lack of finishing facilities to make cer- 
tain types, and to lack of coordination 
in the industry and information as to 
where to ship the steel. 

Both OPM and steel makers admitted 
a hitch in the expansion program. Blast 
furnace capacity necessary to take care 
of the shortage of pig iron and scrap 
cannot come into production till late in 
1943. It is expected that this pig iron 
shortage will hold steel ingot produc- 
tion in 1942 down to 81,000,000 tons— 
about 1,000,000 tons under the 1941 es- 
timated output. 


BUILDING DOUBLE WAYS 


VALLEJO, CALIF.—Five double ways, 
each 290 ft. long and wide enough for 
the building of two escort vessels or 
one large class destroyer, are being 
built at the Mare Island Navy Yard. On 
these ways, 24 escort vessels, especially 
designed to combat submarines will be 
completed within 30 months, at a cost 
of $120,000,000. 
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Administration Prepares to Give Congress 
Chance at Strike Law; Prices Are Problem 


WASHINGTON — With their hands 
forced by the coal strike and by the 
intransigent attitude of the powerful 
Rules Committee of the House which 
threatened to hold back all administra- 
tion measures until labor legislation is 
brought in, administration leaders in 
Congress have agreed to give the legis- 
lature a crack at some kind of labor 
law. Either the old Vinson cooling- 
off-period bill or a new measure being 
drafted by the New Dealish House 
labor committee will be the vehicle for 
initial house action. But, the detailed 
terms of these bills will bear little re- 
lation to what may finally emerge. 

Most frequently discussed terms of 
a possible law involve a statutory basis 
for the Mediation Board, prohibition 
of strikes while cases are pending be- 
fore the board, clarification of the 
President’s plant-seizure powers. These 
are almost certain to be incorporated 
in any bill passed. Other possible 
clauses might require government- 
supervised strike votes, freeze the 
closed shop situation, impose more 
elaborate cooling off periods. Outright 
establishment of compulsory arbitra- 
tion in defense labor disputes now 
looks unlikely. 


Congress Hesitant 


It is still too early to assume flatly 
that legislation will be enacted. De- 
spite bold talk by the old-line labor- 
baiting contingent in Congress, most 
of the legislators will have to screw up 
their nerve quite a bit to vote for a 
law unless the President is willing to 
take the rap for it in a strong message 
to Congress. FDR has withdrawn his 
objection to congressional considera- 
tion of strike-control legislation, but 
it’s still questionable whether he will 
go so far as to recommend it. 

Nevertheless, the logic of the situa- 
tion is working towards congressional 
action. Despite a momentary lull, 
apart from the coal strike, there are 
enough pending trouble spots to indi- 
cate that the strike curve is not drop- 
ping. And there is no early prospect 
that strikes will decrease. 


Prices Cause Demands 


Crux of the strike prospect is the 
price situation. It is now clear that no 
price control law will be enacted be- 
fore next year and that even then it 
will probably be a weak law. And 
even if a strong law passed in Janu- 
ary, the cost of living would keep ris- 
ing throughout 1942 as increases al- 
ready made in commodity prices seep 
down into consumer goods. 

As long as prices keep going up, 
wage demands are going to be made. 
Particularly must it be remembered 
that wage agreements ordinarily freeze 
wages for a year or more into the 
future. Thus, wage demands reflect 
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anticipated as well as actual increases 
in the price level. Moreover, the pros- 
pect of rising prices greatly increases 
the incentive for unions to demand 
concessions, such as the closed shop. 
Aimed to increase their future bar- 
gaining power. 

With the vrospect of another year 
of strikes ahead, the pressure is very 
great for some more effective way of 
dealing with them than FDR’s per- 
sonal persuasive powers. There is al- 
ways the question, of course, whether 
legislation can be very effective either. 

It is this doubt of the effectiveness 
of legislation in holding down a lid on 
an explosive situation that has pro- 
duced the view among many of the 
New Dealers—notably Hillman and 
Henderson—that effective labor con- 
trols must operate through the labor 
organizations, use the unions them- 
selves as enforcement agents. 


Wants Veice in Planning 


Such a policy would seek voluntary 
agreements with the unions to main- 
tain production. A beginning in this 
direction was made in the stabilization 
agreements. But, a price has to be 
paid for such voluntary concessions. 
Behind the CIO resignations from the 
mediation board (and probably soon 
from OPM) is the feeling on the part 
of labor leadership that no adequate 
price is being offered. 

Essentially the CIO wants two things 
from the government. It wants a 
voice in the setting of defense policy— 
not just in labor matters but in pro- 
duction matters too. 

The extreme form of the CIO’s posi- 
tion on participation in defense man- 
agement is seen in President Murray’s 
“Industrial Council” proposal, which 





MACHINE TOOL WAGES HIGH 


NEW YORK—The highest weekly 
earnings in the U. S. for September 
were $44.68 received by workers in 
the machine and machine tool in- 
dustry. Employees worked 50.4 
hours per week, at the compara- 
tively high hourly earnings of 88.7 
cents. In the 25 industries surveyed 
by the National Industrial Confer- 
ence Board, the average weekly 
earnings amounted to $35.10 as 
compared with $34.10 in August. 











would put most of the management of 
defense production under joint labor- 
industry-government groups. Efforts 
have been made to meet labor’s de- 
mands on this point ‘by setting up 
labor advisory groups parallel to the 
industry advisory groups which work 
with OPM. This was rejected as un- 
satisfactory and has never got far. 

CIO attaches far more importance 
to its right to continued expansion. It 
did pretty well on this point until the 
mediation board decision on the coal 
strike. This decision appears to be 
something of a reversal of the approach 
taken by the board in previous cases. 
In earlier cases the board had seemed 
to function something like the umpire 
in a war game—recommending a deci- 
sion roughly equivalent to that it 
judged would result if the strike battle 
were fought out. 


Aims to Freeze Situation 


In the coal decision, on the contrary, 
the board seemed to aim at freezing 
the status quo for the duration. 

Despite the board rift between Lewis 
and the majority of the CIO, all the 
CIO members withdrew from the board 
and were supported in this action by 
the Detroit Convention. It was not 
that they loved Lewis but that they 
deeply opposed to the status quo. 





Pins for Production—TZhese employees of Monarch Machine Tool Co.., 
Sidney, Ohio, recetved Navy “E” pins for excellence of performance in* 


filling naval contracts. Company was awarded the Navy 


“E” pennant 
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Canadian Labor Troubles Start Discussion 
Of Compulsory Service System for Industry 


OTTAWA—Labor’s trend towards capi- 
talizing the war emergency for its own 
advantage is disturbing Canadian po- 
litical and industrial leaders. In con- 
sequence proposals are being discussed 
—and may lead to a showdown in par- 
liament in January—for a compulsory, 
selective war service system that would 
include labor for essential industry. 
During the first two years of war 
Canada has fought shy of the issue f 
conscription for military service over- 
seas. Now that public pressure is de- 
veloping for unlimited participation by 
Canada in all fields of war and with 
business coming increasingly under 
government regimentation, demand is 
arising for a manpower policy that 
would ensure uninterrupted operation 
of production lines as well as meet re- 
quirements of the combatant forces. 


Policy Appeases Labor 


Ottawa’s labor policy during the war, 
while stiffer than Washington’s, has 
been heavily tinctured with appease- 
ment. When a_ conciliation board 
headed by a justice of the Supreme 
Court of Canada rejected the rail 
unions’ demand for the wartime cost of 
living bonus six months ago, Ottawa 
vetoed its award, made the bonus com- 
pulsory for all labor in war industries. 

By this month’s new anti-inflation 





order the bonus becomes compulsory 
for civilian industry Feb. 15 although 
the wage ceiling that goes with it is 
acknowledged to be a floating, fictitious 
roof that may be adjusted upward at 
the demand of labor unions while 
manufacturers and other employers 
are threatened with a rigid price ceiling 
regardless of the effect on profit mar- 
gins. 


Strike Vote Made Compulsory 


Following the recent work stoppage 
at the Arvida aluminum plant which 
cost three weeks’ loss of output and the 
CIO strike at the McKinnon plant at 
St. Catherines, Ottawa ruled that 
strikes in war industry would be barred 
except after a strike vote taken under 
the supervision and restrictions of the 
Minister of Labor. This order was ap- 
plied for the first time this month on a 
strike vote in the important Kirkland 
Lake section of Canada’s gold mining 
industry. Labor Minister Norman Mc- 
Larty is now charged with having been 
intimidated by CIO organizers from 
the United States inte permitting the 
vote to be “rigged” in favor of a strike. 

The threatened strike which the Ot- 
tawa government is this week fever- 
ishly endeavoring to prevent endan- 
gers a substantial part of Canada’s 
supply of hard-money exchange for 


Arsenal of the East—J/ndia is playing an important part in democracy's 

battle against totalitarianism by producing large quantities of munitions for 

the Indian Army and the British Expeditionary Forces in Asia. Inspectors 
(above) check hand grenades made in a railway workshop 
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PUTTING MACHINES TO WORK 


BUFFALO—Idle machinery and 
other materials in customers plants 
which can be put to work in de- 
fense industries will be surveyed 
from factory customers by mill sup- 
ply houses in this area. According 
to the plan, the supply houses will 
ask customers for lists of idle 
equipment. This list will be taken 
to other plants by distributor sales- 
men. If a manufacturer sees an 
item that he can use, transfers 
will be arranged. 











war buying in the U. S. It attracts 
greater attention among Canadian in- 
dustrialists because it puts Ottawa’s 
Labor Department on the spot on the 
issue of CIO’s campaign to compel its 
recognition as bargaining agent. 


Industrialists Watch Washington 


With the Kirkland Lake issue com- 
ing to a head concurrently with the 
“captive” mines issue in the U. S., 
Canadian industrialists watch Wash- 
ington closely. Impatience with Can- 
ada’s failure to make good its pledge of 
a full-out job for the defeat of Hitler 
in the industrial as well as the com- 
batant field took a political turn this 
month in the recall of former Prime 
Minister Arthur Meighen to the leader- 
ship of the Opposition in the House of 
Commons. Purpose of Meighen’s recall 
from the Senate to the more influential 
position in the elective chamber is to 
compel the Mackenzie King administra- 
tion to an unrestricted war effort. 


Price Lid Well Fastened 


Naming of Bank of Canada’s Deputy 
Governor Donald Gordon as general 
manager of the price roof is additional 
indication that, unlike the wage ceiling, 
the price lid will be held down. Business 
is being warned in advance to get in 
line and stay in line with base-period 
prices (Sept. 15-Oct. 11) regardless of 
the effect of advance contracts, increas- 
ing production costs, rising prices of im- 
ported materials on profit margins. 

According to Munitions Minister C. 
D. Howe practically every plant in Can- 
ada capable of war work is now en- 
gaged in it. Up to Sept. 30, Howe’s 
department had awarded contracts 
amounting to $2,600,000,000, orders to 
Canadian plants totaling $1,506,000,000. 
U. S. plants had supplied $140,000,000 
of Canada’s war requirements. Canada’s 
shipbuilding program now amounts to 
$500,000,000, with 77 corvettes, 59 mine- 
sweepers, 19 motor torpedo boats and 
hundreds of small craft launched or 
delivered. 

By the end of 1942 Howe expects to 
deliver 100 Canadian-built cargo boats 
into service. About 500 plants across 
the dominion are making components 
for cargo vessels. Since start of the war 
Canada has produced or assembled 
3,750 aircraft and is now producing 40 
a week. 


AMERICAN MACHINIST 


INSIDE DETROIT 


Little employment increase seen in talk of telescoping year's 


military truck needs in five-month production schedule. Production 


of large units limited. Parts’ quotas create several difficulties 


BY RUPERT LEGRAND, DETROIT EDITOR 


DETROIT—Before getting up hopes for 
large scale industrial activity and em- 
ployment in the auto industry through 
telescoping a year’s requirements of 
military trucks into the next five 
months (see p. 1236i), consider the 
warning expressed in the viewpoint of a 
leading executive. The Army’s original 
program of 256,000 trucks and scout 
cars was allotted to low bidders last 
summer. 

The bulk has been delivered, with 
present orders scheduled for completion 
in the February-April period. Further 
procurement will be limited to replace- 
ment units and spares, the number to 
be ascertained upon completion of 
manoeuvers. But, the Army is unlikely 
to buy trucks for storage and won’t en- 
large its vehicle strength unless the 
armed forces take a jump. 


Allies Want Large Trucks 


British and Russian requests and 
what they will get are two different 
matters. English want many more in 
the 3 ton class and up. Normal pro- 
duction of these is a small fraction of 
entire output. Last year the industry 
built 26,261 units of 2% tons and up, 
or 4.1 percent of total. 

Any sizable expansion would require 
eight months, with a 12 to 18 month pe- 
riod for procurement of equipment and 
facilities. Engines, transmissions, axles 
and transfer cases for these heavy 
trucks are entirely beyond the range of 
truck mass production equipment. So, 
the British will have to be satisfied 
with 2%-ton trucks, and the heavier 
jobs will be reserved for our own forces 
and commercial requirements. 


Mentions 217,000 Units 


Analysis of pending appropriations 
and talk of procurement agencies indi- 
cates that the total pending military 
truck requirements reach 180,000 units. 
Sidney Hillman has mentioned 217,000. 
The lower figure should be split about 
evenly between Army and Lend-lease. 

New commitments must be made 
within 30 days if some of the plants 
now making military trucks are to avoid 
shutdowns. In the experience of one 
company, it took a year to make one- 
half of military trucks ordered but only 
six months will be needed to complete 
the balance. The truck industry is now 
making 4,000 military trucks per week, 
could make 6,300. 
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But, the 180,000 units in prospect will 
be sufficient to maintain the 4,000 per 
week clip throughout 1942. Army now 
realizes that it is important to main- 
tain material flow into these truck 
plants because, once schedules are in- 
terrupted, it takes about five months to 
reestablish manufacturing operations at 
the previous level. 


Little Employment Increase 


Thus, there is not much prospect of 
increasing employment on military 
trucks of types now in greatest demand. 
Even the Hillman figure, which is prob- 
ably more accurate, would not call for 
an appreciable boost in weekly output 
and if it were ordered considerable 
time would be needed to boost flow of 
materials to the desired levels. 

Passenger car plants could turn out 
a flood of % ton 4x4 trucks if needed. 
Dodge has laid plans to increase capac- 
ity for this size from 250 to 600 per day. 
No appreciable amount of equipment 
would be required. Some employment 
would be created, but only a drop in 
the bucket compared to lay offs from 
auto curtailment. 


Demand Depleted 


Major chance to create truck em- 
ployment would come about through re- 
moval of restrictions upon manufacture 
of trucks for commerce uses, especially 
in the light truck field. Accelerated de- 
mand in August and September liqui- 
dated field stocks when industry was 
entering its peak sales season. There is 
now a five months backlog of orders. 

With the materials and quotas 
available the industry can build only 
725,000 commercial trucks in the 1942 
model year. If Washington wants to 
see further employment in the truck 
field, its best opportunity lies in allow- 
ing truck manufacturers to put further 
steam behind the commercial truck 
program. 


Stocks 


Brightwork Banned 


Cars assembled after December 15 
will have no bright work, either plated 
or stainless, except bumpers and 
bumper bars, according to Conservation 
Order PM-1447-L-2B. In effect, the 
order has punitive qualities. The lavish 
trim on 1942 models was decided upon 
months ago, and auto firms stocked up 
heavily. By the time the new cars were 
announced the situation in respect to 


Around the Corners—TJo sce 
around corners in the inspection of 
tiny borings and oil connections in 
the Allison aircraft engine, Cadillac 
has introduced the Borescope. Like 
the medical Bronchoscope in’ opera- 
tion, it has a bulb and mirror in the 
tip which are only one-hundredth 
of an inch in diameter 





aluminum, copper, nickel and chro- 
mium had grown so serious that the 
industry was accused of being unpa- 
triotic. 

Paint and some plastic will be used 
instead of bright finishes on many 
parts. One manufacturer of medium- 
price cars has developed a baking-type 
enamel for exterior applications. Said 
to be chip-proof even on hub caps and 
radiator grilles, the new finish is pig- 
mented in shades harmonizing with 
body colors. The contrast with light 
bodies is said to be pleasing but not 
equal to chrome in sales appearance. 


Desire Quarterly Quotas 


Parts manufacturers, finding opera- 
tion under the month-to-month quota 
system expensive, think limitation or- 
ders should be set up on a quarterly 
basis. A further complication involves 
manufacturers engaged in the replace- 
ment parts field as well as original 
parts. Order P-57 (covering replace- 
ment parts for passenger cars and light 
trucks) for example, has been extended 
a second time—through January. Dur- 
ing that month the manufacturer may 
make one-third of output in the first 
quarter of 1941. 

But, the manufacturer may have 
produced his quota until the end of 
this year and has either stopped pro- 
duction or changed over to another 
category. In January he will again set 
up for replacement parts and run off 
the quota. If not expedient to spread 
the work over the month, production is 
again stopped and a changeover made 
to other work, if available. This “stop 
and go” type of manufacturing has 
raised setup and makeready costs at 
least 200 percent. 
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Management Warned to Plan 
for Scarcity of Materials 


PITTSBURGH—There will be an in- 
creasing scarcity of many materials and 
greater restriction on uses, A. I. Hen- 
derson, deputy director of OPM’s Divi- 
sion of Materials, warned 600 executives 
who attended the production clinic of 
the American Management Associaton 
last week. Some of the production prob- 
lems covered during the two-day session 
were selecting and training of inspect- 
ors, subcontracting, shift control, shift 
cooperation and worker training. 

Management should analyze its busi- 
ness to determine where and how re- 
strictions and scarcity will hit them, 
Mr. Henderson said. “As is always the 
case in time of emergency, it is the ag- 
gressive and farsighted who survive. 
They take advantage of such help as 
the government can give.” 


Provides Detail Instruction 


Pointing out that in subcontracting 
the subcontractor’s shop becomes, to all 
intents and purposes, a department of 
the prime contractor’s plant, H. J. Grif- 
fing, sales research engineer, Norton 
Company, outlined the way in which his 
concern aided its subcontractors. Nor- 
ton not only supplies a blue print of the 
finished part, it provides detail blue- 
prints similar to those used in its own 
plant. 

These are amplified by instructions 
showing where to start machining and 
outlining special details and dimensions. 
Routing sheets contain in detail all op- 
erations as performed in the Norton 





Aircraft Standardizers—\/ embers 
Aircraft Standards Committee are left to right: 


American Aviation, Inc. 
son, Glenn L. Martin Co.; 


National 
North 


Executive Board, 
Carel Torresen, 


of the 


; John Cramer, Boeing Aircraft, Ltd.; John Thomp- 
and Jack Gray, national secretary 





plant. The company furnishes all spe- 
cial jigs and tools. 

“We believe a fair and cooperative 
program can be arranged with any sub- 
contractor who has machine and man 
hours to offer on work needed by Nor- 

n,” Mr. Griffing concluded. “A good 
basis is frankness on methods and costs.” 


MAKES JIG MODELS 


HARRISBURG—In collaboration with 
the Pennsylvania State College and 
Drexel Institute of Technology, the 
WPA for Pennsylvania is producing 
models of jigs and fixtures on the Fred 
H. Colvin and L. L. Haas text book, 
“Jigs and Fixtures.” 





Exports of ‘Machinery During September, 1941 


E le -ctrical mac chiner ry ond apparatus 


Construction and conveying machinery 
Mining, well and pumping machinery 

Power-driven metal-working machinery 
Other metal-working machinery . 


Power-generating machine ry, except electric and ¢ automotiv e.. 


" August September 
tear 1940 
$9 ,244,111 
1,588 ,044 


Septe waber 
1941 





3, 569, 550 














Engine lathes............ 
Turret lathes. . 

Other lathes 
Vertical boring mills ‘and chuc "king mac chines 
Thread cutting and automatic screw machines 
Knee and column type pens machines 
Other milling machines : - 

Gear cutting machines. 
Vertical drilling machines 
Radial drilling machines 
Other drilling machines 


» 
3 2,075,348 
Dsistokate 4,103 ,375 5,715,118 3290! 322 
rane ee 15,395,957 19 , 256 ,663 22 ,452 , 289 
pA eetae atonal 1,182,738 1,442,245 750, "880 
Metal-Working Machinery 
re ee 1,185,745 1, 833, i 6 850,509 
ae 1,499,013 1,266,145 1 ,826 ,706 
aed em 826 , 504 954 ,912 1,204 ,697 
ice ar 778,788 776,921 845 , 087 
, = 1,182,236 1,313 ,394 2,450,812 
et ere 1,130,980 1,382 ,344 2,080,354 
2 , 234 ,736 2,769 ,346 2,601,123 
290 ,993 220 ,943 629 ,683 
Peet 180,104 318. 982 408 ,458 
84,592 132,111 246 ,406 
455,532 1,178,753 739,130 


Planers and shapers 


144,215 392 ,666 666 ,875 
Surface grinding machines A Rae ara 315,732 497 ,003 553 ,676 
External cylindrical grinding machines........ 365 ,413 584 ,554 348 ,385 
Internal grinding machines 270,246 168 ,880 380,363 
Tool grinding, cutter grinding and universal grinding mac hines 356,180 595,788 617,770 
Other metal grinding machines and parts Sean 783 , 084 552,805 1,217 ,316 
Sheet and plate metal-working machines and parts eas a 704 ,008 1,558 ,422 828 , 297 
Forging machinery and parts a oe eee 401 ,395 ° 979 ,475 948 ,975 
Rolling-mill machinery and parts................. Pc 726;645 543 ,558 1,100,016 
Molding machines oes Ee Hs aE I ee 18,510 29,711 32,818 
Other foundry equipment and SSS ea een mean en 188 ,514 204 ,896 126 ,083 
Other power-driven metal-working mac hinery. and parts...... 1 , 253 , 225 1,509,115 1,731 624 
Pneumatic portable tools 7 ; 91,011 91,028 110,244 
Other portable and hand or foot-operated metal-working 
machines and parts. ; : ae eens : 149 ,021 164 ,681 191,805 
Chucks for machine tools 60,692 79 ,457 62,345 
Miller cutters, machine-operated threading dies and t: aps, and 
similar machine-operated metal cutting tools 5 IS 462,531 666,770 116,555 
Other metal-working machine tools and parts 419,483 440,309 269 ,931 
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Standards Sought for Parts 
Used in Aircraft Manufacture 


NEW YORK—Elimination of the wide 
discrepancy in screws, rivets, acces- 
sories and ‘simplest parts now used in 
the manufacture of aircraft is being 
sought by the National Aircraft Stand- 
ards Committee which met recently 
here. The Committee, made up of en- 
gineering representatives of the prin- 
cipal aircraft manufacturers, dealt with 
recessed-head screws, filleting radius 
of hollow-head bolts, degree of counter- 
sinking of rivets, mounting bases for 
hydraulic parts and control wheels and 
pedals. It is hoped shortly that several 
standards will be adopted. 

At present there are half a dozen dif- 
ferent degrees of countersinking of 
rivets being used, whereas only two are 
required—one for heavy plate and an- 
other for lighter gages. Many hydraulic 
items such as pumps and control valves, 
vary widely in mounting. A standard on 
the sizes and spacing of holes in mount- 
ing bases is being worked out so that 
similar items of various manufacturers 
will be interchangeable. By establish- 
ing an “average man,” the group ex- 
pects to set up norms for control wheels 
and foot pedals. 


ARMY ORDERS LIGHT PLANES 


WASHINGTON—Light airplanes have 
been ordered by the Army Air Force 
for use as couriers in cooperation with 
ground forces, as local observation 
planes for liaison missions and for di- 
rection of troop movements. Contracts 
of approximately $250,000 have been 
awarded to Aeronca Aircraft Corp., 
Middletown, Ohio; the Taylorcraft Avi- 
ation Corp., Alliance, Ohio, and the 
Piper Aircraft Corp., Lock Haven, Pa. 
All models are essentially stock types, 
and deliveries to be made “from the 
shelf.” They are powered by single 
four-cylinder Continental engines de- 
veloping 65 hp., and have two-way 
radio equipment. 


AMERICAN MACHINIST 


WATCHING WASHINGTON 


Lend-lease equipment specifications will be changed to meet on-the- 


job requirements. Scrap reporting altered. Plans prepared to sustain 
auto employment. Steel needs of oil industry forecast by Ickes 


BY BLAINE STUBBLEFIELD 


WASHINGTON — Lend-lease is no 
longer merely a hyphenated word that 
means taking war gear off the shelf 
and doling it out. It is beginning to 
mean equipment designed to meet the 
conditions under which it will be used. 
AMERICAN MACHINIST has learned that 
the Quartermaster in Washington has 
brought in an expert on the Burma 
Road, and an expert on North African 
roads. If trucks for these Chinese and 
British jobs are not suitable as de- 
livered under Army specifications, 
changes will be made. 


Merge Reporting Requirements 


When the steel industry met with 
OPM at Washington on Armistice Day, 
there was some complaint about con- 
fusion and duplication of effort in re- 
porting iron and steel scrap. Forty- 
eight hours later, Nov. 13, Office of 
Emergency Management announced 
the merger of iron and steel scrap re- 
porting requirements of the Bureau of 
Mines, OPM and OPA. Forms PD-149, 
150, and 151 were issued to cover the 
entire field, and all three are returnable, 
to the Bureau of Mines, Pittsburgh, 
and not to either OPM or OPA. Pur- 
pose of the reports is to guide the dis- 
tribution of scrap under General Pref- 
erence order M-24, and to assist in 
price control. 


Seeks to Maintain Employment 


The Administration is preparing to 
sustain employment in the curtailed 


auto industry. Steps involved are: 

First, President Roosevelt is unoffi- 
cially reported preparing to send a re- 
quest to Congress for an appropriation 
of a half billion dollars for the Army 
to order at once a two-year’s schedule 
of motor vehicles. 

Second, Sidney Hillman, OPM labor 
head, announced recently that the War 
Department would place, in the next 
few days, orders for 94,000 motor 
vehicles of all kinds, at a cost of 
$200,000,000. 

Third, Mr. Hillman also announced 
the OPM Labor Division’s suggestion 
of a program to relieve about 7,000 
employees in the metal-plating indus- 
try, hit by a priority curtailing auto- 
mobile “bright work.” 

The half-billion-dollar Army vehicle 
appropriation would be used to place 
orders as fast as the industry could 
handle them, as long as Army and 
Lend-Lease need more. The magni- 
tude of this proposed vehicle procure- 
ment and how it would help relieve 
worker-displacement is emphasized by 
comparison with the total truck and 
commercial car production of 1940, 
which was about $600,000,000. 

If this plan goes through, the Army 
orders to be put through in six months 
or so would equal a full normal year’s 
output of the truck industry. However, 
according to the New York Journal of 
Commerce, the program will include 
some passenger auto assembly lines 
converted to truck assembly. To facili- 
tate this shift, Army would have to 


Canadian Style—Bolingbroke Bombers, Canadian version of the famed 
British Blenheim, are being rushed to completion in the Fairchild plant, 
Montreal 
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SPEED MACHINE TOOLS TO REDS 


WASHINGTON—Russian orders 
for machine tools were put on a 
parity with British orders and 
ahead of most U.S. orders when 
they were given allocation status. 
Russian orders have frozen deliv- 
ery dates, so that no matter what 
other orders come in with high 
ratings, the Russian orders take 
precedence. Some 35 manufactur- 
ers of tools were served with Spe- 
cial Allocation Order No. 1, direct- 
ing them to accept specified orders 
from Amtorg (Russian trading 
agency) and to deliver them on the 
required date come hell or high 
water. The first allocation order 
covered $10-$15,000,000 worth of 
tools, but it is believed that sub- 
stantially larger orders are now in 
the works. 











waive some of its special military 
vehicle specifications and accept some 
commercial standards. 

In addition to the 94,000 vehicle 
orders announced by Hillman, he said 
that Army will soon place orders for 
123,000 more units, at a cost of $230,- 
000,000. Apparently this latter pro- 
posal is part of the $500,000,000 pro- 
gram accredited to Mr. Roosevelt, as 
Hillman said it would require action 
by Congress. Mr. Hillman’s announce- 
ment was authorized by the Under- 
secretary of War. 


Issues Plating Plan 


Four points in Hillman’s plan to sus- 
tain metal plating are: (1) no new 
plating plants to be built so long as 
any facilities are available; (2) pooling 
of facilities on both industry-wide and 
geographical basis, to obtain defense 
contracts and subcontracts; (3) an in- 
dustry-wide study to be made by OPM, 
Army, Navy, to determine how existing 
facilities may be adopted to production 
of defense equipment; (4) study of 
effect of the bright work curtailment 
order with a view to any revision of 
the order. 


Estimate Steel Needs 


The Defense Petroleum Coordinator's 
Office estimated last week that the oil 
industry will need 5,846,000 tons of iron 
and steel to carry on 1942 operations 
on a scale to meet all defense needs. 
Prepared for use by the OPM in mak- 
ing steel allocations for 1942, the esti- 
mate includes 3,175,000 tons for pro- 
duction needs; 1,843,000 tons for trans- 
portation facilities, including pipe lines, 
tank cars and tank trucks; 647,000 tons 
for refining equipment and 181,000 tons 
for marketing purposes. 
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J. §. Government Contracts Awarded to Metal-Working Firms 


(Does not include contracts under $335,000) 








Source 





Candler- Hill Corp., Detroit, Mich... . 
erry Gyroscope Co., Inc., Brooklyn, N 
Campbell Wyant & Cannon Foundry Co., 


Muske zon, 


Miller Marinting Machinery Co., Pittsburgh, Pa 
General Motors Corp., Indianapolis | a ae 
Bendix Aviation Corp., Bendix, N. J 
Square D. Company, Elmhurst, | eee 
Bendix Aviation Corp., Bendix, N. J............ wae 
Bendix Aviation Corp., Bendix, N. J..........-0+0005 
Air Cruisers, Inc., Clifton,  » Serer 
Chandler-Evans Corp., South a. Conn. 
General Motors Corp., New York, N 

Sperry Gyroscope Co., Inc., Brooklyn, N. Y 
Federal Screw Works, Detroit, Mich.... ; 
Douglas Aircraft Co., Inc., Santa Monica, Calif... 
Glenn L. Martin Co., Baltimore, Md. 
International Harvester Co., Chicago, Ill ; 
Graybar Electric Co., Inc., New York, N. Y 
Teletype Corp., Chicago, Ill. 
General Motors Corp., New MME Mis cvcdveccinse. 
Klauer Mfg. Co., Dubuque, NE Sc bi ip ke bao e0s 
Hickok Electrical Instrument Co., Cleveland, Ohio. 
Curtiss-Wright Corp., Buffalo, N. Y ; 
Lockheed Aircraft Burbank, Calif............ 
The Emerson Electric "Mig. Co., St. Louis, Mo.. 
Fairchild Engine & Airplane Corp.., Hagerstown, Ma.. 
Byron Jackson Co., Los Angeles, Calif. 

Worthington Pump & Machinery Corp., ‘Holy oke, Mass 
Ohio Steel Foundry Co., Lima, Ohio....... EA 
United Shoe Machinery. Corp., Beverly, Mass... 
Pullman-Standard Car Mfg. Co. Hammond, Ind 
Wellman Engineering Co., Cleveland, Ohio. | 
Stamford Rolling Mills Co., Senaees, Conn 
Western Auston Co., Aurora, ee need 
General Electric Co., Evie, Pa......ccceccscvevecs 
Yoder Co., Cleveland, Ohio.............. 
American Type Founders, Inc., Elizabeth, N. J. 
Munitions Mfg. Corp., Poughkeepsie, N. Y 
General Electric Co., Schenectady a iterates 


Niles-Bemet-Pond Co., West Hartford, Cenn......... 
Chase Brass & Copper Co., Inc., Waterbury, Conn.... “ 
Van Dorn Iron Works Co., Cleveland, Ohio........... ss 
Van Norman Machine Tool Co., Springfield, Mass.... 
Tit Bats Co., CORE, Bib. cc ccccceccccnces 
Caterpillar Tractor Co., Peoria, Ill... 
Manning, Maxwell & Moore, Inc., Bridgeport, Conn 
Firestone Tire & Rubber Co., Akron, Ohio 

Sperry Gyroscope Company, Inc., Brooklyn, N. Y 
Clark Equipment Co. Batile Creek, Mich. t 
Sharpsville Steel Fabricators, Inc., “pment Pa 
General Motors Corp., Dayton, Ohio...... 


General Electric Co., Schenectady, N. Y. 
Galvin Mfg. Co., Chicago, Ill........ 
Douglas Aircraft Co., Inc., Santa Monica, Calif. 
Fairchild Aviation Corp. “ Jamaica, ‘ 
Ohio Steel Foundry Co., Lima, Ohio. 
Stewart-Warner Corp., Chicago, Ill. 
Vilter Mfg. Co., Milwaukee, Wis. ... 
Thibodaux Boiler Works, Thibodaux, La 
U. 8. Hoffman Machinery Corp., aprons, os 
Doehler Die Casting Co., New York, — a —_ 
Autocar Co., Ardmore, ” Seanesees 
Newport News Shipbuilding & Dry Dock Co., 
ON, Seer Recs 
McKiernan-Terry Corp., Dover, N. Berk 
Leach Co., Oshkosh, _, ee aes 
Van Norman Machine Tool Co., Springfield, Mass 
John Wood Mfg. Co., Inc., Muskegon, Mich a ¥ 
Aircraft Accessories Corp., Kansas City, Kan 


nner 


Saginaw Stamping & Tool Co., Saginaw, Mich. 
Fleetwings Inc., Bristol, Pa. . 

Republic Aviation Corp., Farmingdale, N. Y 
Yellow Truck & Coach Mfe. Co., puatine, Mich. 
Mergenthaler Linotype Co., Brook lyn, , (eee 
Kelsey-Hayes Wheel Co., Detroit, Mich 
Fort Pitt Bedding Co., Pittsburgh, Pa 
H. W. Butterworth & Sons Co., Philadelphia, Pa 
Pennsy lvania Forge Corp., Philadelphia, Pa 
Uchtorff Co., Inc., Davenport, Towa 
American-LaFrance-Foamite Corp., Elmira, N.Y 
Walter Kidde & Co., Inc., New York, N. ; 
Bendix Aviation Corp., Bendix, SS arenes 
General Electric Co., Schenectady, x. -. 
Clark Equipment Co., Battle Creek, Mich. 
Yale & Towne Mfg. fe o., Stamford, ait > 
Westinghouse Electric & Mfg. Co., Denver, Colo...... Int 
Sparks Withington Co., Jackson, Mich.... : ” 
Sparks Withington Co., Jackson, Mich... 
Crosley Corp., Cincinnati, Ohio. ...... 
General Electric Co., Schenectady, > e 
General Electric Co., Schenectady, N. Y............ 
Ford Motor Co., Dearborn, Mich. 
Yellow Truck & Coach Mfg. Co., Pontiac, Mich... 


Yellow Truck & Coach Mfg. Co., Pontiac, Mich... 

Mack Mfg. Co., Washington, D.C............... 
General Motors Corp., New York, N. Y....... 

ee ee Oe ree 

Bendix Aviation Corp., Bendix, N Ka Re oe 
General Motors Corp., Rochester, N. Wscus ck a cs 





Agency 


Commerce 
General Motors Corp., Detroit, Mich. ao .. War 


. Directors 


Commodity 


Fuel pumps. 
Automatic pilots... .. 


Temik teacke. . .ic00005: 
Gun mounts, parts..... 
Aeronautical] engines. . . 
Aircraft instruments... 
Pilot tubes indicators... 
Altimeters. .....02000+ 
Supercharger regulators 
Oxygen cylinders...... 
Fuel pumps........... 
Hardware.... 
Automatic pilot parts. 
eee ae 
Airplanes, parts....... 
Turret assemblies..... . 
Gun carriages......... 
Cable, reels... 00.00 
Teletype equipment... . 
rere 
Trucks, snow remover. . 
Thermometer indicators 
Airplanes, parts....... 
Airplanes, parts....... 
Machine gun turrets... . 
Airplanes, parts....... 
Recoil mechanisms. . . . 
Gun mounts.......... 
J Eee 
_, eee 
Gun carriages......... 
Barbette carriages... .. 
__ Serer 
Gun carriages. .. - 
Howitzers Se eerie me oe 


Recoil mechanisms. . 
Guns. ‘ 
Tachometer indicators, 
generators......... 
Drilling machines. ... 
Cartridge cases...... 
 _ =e phae 
Milling machines. . 
Gun mounts....... 
2 ere ‘ 
Pressure gages....... 
Oxygen cylinders. . 
Gyroscope instruments 
(See 
Tanks, gaskets... .. 
Propeller blade assem- 
a eee : 
Radio equipment. .... 
Radio sguoment canes 
Tools, kits 
Cameras. . itd atirs 
Castings............ 
Fuse parts.......... : 
Howitzers Gudeewnes-2 


Co 
rractor trucks........ 


Turbines. ’ aes 
Staking machines...... 
SS eae 
Milling machines...... 
Filling machines....... 
Radio equipment...... 


Airplane parts......... 
INS 6 bin uae ed% 
Seer 
oO 
Oxygen cylinders...... 
i ae 
yun mounts.......... 
Shell forgings......... 
Ammunition chests... . 
Fire equipment........ 
Fire extinguishers... . . 
Generators........... 
Cr 
(ee eee 
oo. aa 
Gomeratore. ....ccscee 
Bomb releases......... 
Bomb hoists.......... 
Bomb racks.".......... 
Superchargers......... 
Regulators............ 
0 Sere a 
BE cievedeudeoes 
ee ee 
Truck chassis...... 
Truck chassis 
Airplane instruments... . 
Indicators. ae 


Amount 


$820 ,900 
781,524 


2,246,868 
503/047 
124, 459,170 
753,723 

) 997 565 
1,686 /830 
2/908 ,450 
1,047 ,592 
1'320.877 
478,774 
70,498 

466 ,000 
78,264,093 
19, 007 ,247 
2'476 875 
521,196 
957,178 
405,101 
405,390 


20; 029 ,362 
4 329,908 
i . 163 ,843 
6, 147 ,400 
825,000 
1,725,000 
950,300 
3,485 ,420 
1,028 ,595 
1,609 ,019 
885 ,699 
7,000 ,000 
537 ,649 
9 ,300 ,000 


477 ,375 
335 ,000 


56 ,403 ,980 
1 ,863 ,552 
955,200 


725,000 
348 ,588 
361,398 
434 , 281 
378 , 207 
825 ,000 
2,692,557 
1,446,518 
620,000 
1,648,000 
1,150,000 
455 ,900 


1,870, 810 


3,003 ,000 
535 ,727 
518, 484 
531,959 

2,804 ,966 
393 ,750 

1,486 ,250 

1,588 ,343 
505 ,000 
373 ,025 
503 ,400 
633,148 
501,000 

26 ,406 ,000 
520,000 


231,742,500 


1,699 ,933 
4,719,120 
1,654 ,340 

728 ,651 
4,689 , 233 
1,407,120 
8,919,171 
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CALIBRATES END GAGES 


WASHINGTON—Requests for the cali- 
bration of high precision end gages, 
required for mass production of inter- 
changeable parts for airplane engines 
and other vital military equipment, are 
reaching the National Bureau of Stand- 
ards at the rate of more than 800 per 
month. Tolerance of some machine 
work requires that gages be correct 
within one or two hundred-thousandths 
of an inch. Thus, the secondary or 
working standards in the testing lab- 
oratory must be correct within mil- 
lionths of an inch. 





NAMES in the NEWS 








H. T. FLORENCE 


H. T. Florence has been named vice- 
president, The Cleveland Crane & En- 
gineering Co., Wickliffe, Ohio, succeed- 
ing W. C. Sayle who was recently 
elected president. Mr. Florence retains 
his position of general manager. 


Cliff Bendle has been promoted to 
sales manager, Crobalt, Inc., Ann 
Arbor, Mich. He was sales engineer 
since the company’s establishment in 
1932. 


Marvin W. Davis, formerly sales 
manager, Sheffield Gage Co., has been 
appointed sales manager, Suprex Gage 
Co., Pleasant Ridge, Detroit, Mich. 
His previous connections include as- 
sistant to the supervisor, of inspections, 
Methods and Standards department, 
Studebaker Corp. 


James C. DeHaven, for six years with 
the American Radiator and Standard 
Sanitary Corp., has been named to the 
technical staff, Battelle Memorial In- 
stitute, Columbus, Ohio. 


R. A. DeVlieg, formerly general 
works manager, was elected vice-presi- 
dent, Nash Kelvinator Corp., in charge 
of all Wisconsin operations of the Nash 
Motors Div. N. E. Wahlberg, vice-presi- 
dent, will head a newly formed engi- 
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Advanced by Pratt & Whitney 





W. P. KIRK 





H. D. TANNER 
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neering research division. Chief engi- 
neer of this division will be Mead 
Moore, former chief engineer in charge 
of product engineering activities. 
Floyd Kishline succeeds Mr. Moore. 


P. M. Dollard, formerly with Sander- 
son & Porter, New York, N. Y., has been 
elected secretary-treasurer, Adel Pre- 
cision Products Corp., Burbank, Calif. 


W. H. Doerfner, who has been general 
manager of the Saginaw Malleable Iron 
Division, General Motors Corp., becomes 
general manager, Saginaw Steering 
Gear Division. He succeeds Alva W. 
Phelps who has been appointed assist- 
ant general manager, Electro-Motive 
Corp., LaGrange, IIl. 


Daniel Simonds has been elected 
president and chairman of the board, 
and Gifford K. Simonds, Jr., has been 
elected general manager, Simonds Saw 
and Steel Co., Fitchburg, Mass. They 
fill the vacancies created in these two 
offices by the death of Alvan T. Simonds. 


H. D. Tanner, vice-president and 
manager, machinery division, was made 
vice-president and assistant general 
manager, Pratt & Whitney Division, 
Niles-Bement-Pond Co., West Hartford, 
Conn. Elected to vice-presidencies at 
the same time were A. H. d’Arcambal, 
sales manager, small tool and gage 
divisions and consulting metallurgist, 
and William P. Kirk, sales manager, 
machinery department. Both retain 
their previous duties. 


A. A. Bull was recently elected presi- 
dent, Michigan Wire Cloth Co., Detroit, 


Mich. He was formerly president, 
Handy Governor Corp. 
L. E. Osborne has been appointed 


assistant to the president in charge of 
the Westinghouse Electric & Mfg. Co.’s 
national defense subcontracting pro- 
gram. He was former manager of 
manufacturing and engineering in the 
company’s merchandising division. 
Since last January, Mr. Osborne 
served as chief of the Heavy Ordnance 


Section, Production Div., Office of Pro- 
duction Management. C. A. Butcher, 
former Eastern District service man- 
ager, has been appointed assistant 
manager of the district manufacturing 
and repair department with headquar- 
ters in East Pittsburgh. 


C. M. Kaltwasser has been appointed 
vice-president and general manager, 
Fleetwings, Inc., Bristol, Pa. He was 
formerly head of Stinson Aircraft Div., 
Vultee Aircraft, Inc. Among his other 
business positions have been vice-presi- 
dent and general manager, Salisbury 
Axle Co., vice-president, Timken-De- 
troit Axle Co., and executive vice-pres- 
ident, New York Shipbuilding Corp. 


Frank W. Rowe, for 23 years general 
purchasing agent, Johns-Manville 
Corp., has retired. He joined Johns- 
Manville in 1914 after serving as pur- 
chasing agent, General Electric Co. 


W. T. Ashcroft has been appointed 
assistant production manager, Reming- 
ton Arms Co., Bridgeport, Conn. E. E. 
Swensson and A. T. Twing were named 
managers, Bridgeport and Denver, 
Colo., works, respectively. 


Norman J. Vile, until recently works 
manager, Corbin Cabinet Lock Div., 
American Hardware Corp., has joined 
the Union Manufacturing Co. He has 
also served the Wright-Martin Aircraft 
Corp. and Boston Pressed Metal Co. 


Harry Wilson, Jr., former works 
manager, Jessop Steel Co., Washing- 
ton, Pa., recently was elected vice- 
president in charge of operations. 
Joining the company in 1905, he 
worked progressively in the chemical 
laboratory, crucible melting depart- 
ment, and sheet mill division until he 
was made Works Manager in 1931. 
R. J. Murray, secretary, was elected 
assistant treasurer. 
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Basic Magnesium Co:, will build a 
concentration plant at Luning, Nevada, 
at a cost of $3,000,000. 


The Defense Plant Corp., a_ sub- 
sidiary of the Reconstruction Finance 
Corp., has authorized the following 
lease agreements for plant expansion: 

American Crucible Products Co., 
Lorain, Ohio, $20,348 

Aviation Mfg. Corp., Williamsport, 
Pa., $3,714,277. 

Bendix Aviation Corp., Eclipse Avia- 
tion Div. and Pioneer Instrument Div., 
Bendix, N. J., $11,816,000. 

Bendix Aviation Corp., Scintilla Mag- 
neto Div., Philadelphia, Pa., $645,308. 

Briggs Mfg. Co., Detroit, Mich., $8,- 
848,543 and $1,046,143. 


Clarke Aero-Hydraulics, Inc., Pasa- 

dena, Calif., $87,536.. 
Curtiss-Wright Corp., Curtiss Pro- 
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CLIFFORD S. STILWELL DIES 





Clifford S. Stilwell, executive vice- 
president of the Warner & Swasey Co. 
and president of the National Machine 
Tool Builders’ Association, died in St. 
Luke’s hospital at Cleveland, Ohio, on 
November 19. His death came as a great 
shock to the entire machine tool indus- 
try and to its allied trades. He had suf- 
fered a heart attack ten days previously 
and relatively few people in the industry 
had been aware of his illness. His sud- 
den passing is a grievous loss, especially 
at a crucial time in the nation’s history 
when his able leadership was being 
counted upon to guide the affairs of the 
National Machine Tool Builders’ Assn. 

Mr. Stilwell, a brother of Charles J. 
Stilwell, president of the Warner & 
Swasey Co., was born in Freehold, N. J., 
in 1890, a son of the late Rev. Dr. Her- 


bert F. Stilwell. He moved with his fam- 
ily to Cleveland in 1903 and later grad- 
uated from Denison University. In 1912 
he entered the employ of Warner & 
Swasey as a special apprentice. He be- 
came manager of the company’s Detroit 
office in 1914, general sales manager in 
1930 and vice-president in 1935. More 
recently he was appointed executive 
vice-president. 

Elected to the presidency of the Na- 
tional Machine Tool Builders Associa- 
tion last month, Mr. Stilwell had al- 
ready served as second vice-president 
and first vice-president. He was named 
chairman of the board of trustees of 
Denison University last April and was 
president of the University Club of 
Cleveland. He was an exceptionally able 
speaker and a vigorous personality. 





peller Div., Caldwell, N. J., $116,000 and 
Indianapolis, Ind., $891,500. 

The Copperweld Steel Co., Warren, 
Ohio, $600,000. 

Eaton Mfg. Co., Saginaw, Mich., $465,- 
235. 


Fleetwings, Inc., Bristol, Pa., $453,- 
035. 

Ford Motor Co., Dearborn, Mich., 
$9,788,916. 

General Motors Corp., Memphis, 
Tenn., $340,520. 

Goodyear Aircraft Corp. Akron, 


Ohio, $4,343,671. 
Guiberson Diesel Engine Co., Gar- 
land, Tex., $2,411,096. 
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BUSINESS ITEMS 





Despatch Oven Co. appointed G. L. 
Leckner and E. J. McKenzie, Renkcel 
Engineering & Pyrometer Service Co., 
district engineers in the State of 
Michigan. , 


Morse Chain Co., Detroit, Mich., has 
named Robert J. Howison, Sales Man- 
ager, Automotive Div. 


The Norton Company has made the 
following changes in the sales organ- 
ization: J. E. Strachan, Jr., transferred 
to the Pacific Northwest from Cincin- 


nati; S. F. Prescott, made salesman for 
the Cincinnati Territory; J. P. Enright, 
named field engineer for the Chicago 
District; and Wendell C. Forsman, pro- 
moted to field engineer for Detroit and 
vicinity. 


OBITUARIES 


William Beye, 60, vice-president, 
United States Steel Corp. of Delaware, 
died Oct. 27 in Pittsburgh. He was 
elected vice-president in charge of In- 
dustrial Relations for U. S. Steel Corp. 
in 1937, and upon the organization of 
the Delaware Corporation in 1938 he 
became vice-president and _ general 
counsel. 








Frank Herzog, 62, former chief engi- 
neer, Wickwire Spencer Steel Co., died 
Oct. 29 at Sverdlousk, Russia. With a 
group of engineers employed by the 
Fryan Engineering Corp. of Chicago, he 
left Buffalo in 1929 to do engineering 
work in Russia. 


Henry Newton, 77, who retired in 
1937 after 48 years of service with 
Brown & Sharpe Mfg. Co., died Oct. 
30 in Providence, R. I. He served in 
the advertising and small tool depart- 
ments and had charge of foundry sales 
for a number of years. 


Stephen M. Perrigo, 77, who retired 
in 1936 after several years as manager, 
Chicago branch, E. C. Atkins Co., died 
Oct. 27 in Chicago. He started work 
with the company in 1902 as a demon- 
strator of hand saws. 


William O. Steel, New York repre- 
sentative, Carpenter Steel Co., died 
Nov. 4. He had been with the company 
30 years. 


John L. Taylor, 64, contracting man- 
ager, Barge Dept., American Bridge Co., 
died Oct. 24 in Pittsburgh, Pa. He was 
an authority on the design and con- 
struction of steel barges. From 1904 to 
1906 he worked at the Ambridge Plant 
of the American Bridge Co. and was 
then transferred to the Pittsburgh Divi- 
sion Engineering Department. After 
being engineer of the Barge Division, 
he became contracting manager in 
May, 1924. 


MEETINGS 


American Society of Mechanical En- 
gineers. Annual Meeting. Hotel Astor, 
New York, N. Y. Dec. 1-5. 








Exposition of Chemical Industries. 
Grand Central Palace, New York, N. Y., 
December 1-6. 


National Association of Manufac- 
turers. Congress of American Industry, 
Waldorf Astoria, New York, N. Y., 
Dec. 1-5. 


Society for the Advancement of 
Management. Annual Convention. Com- 
modore Hotel, New York, N. Y. Dec. 4-5. 
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Giddings & Lewis Completes Large Machine 
With 4 Heads for Boring, Drilling, Milling 


The multiple head planer type hori- 
zontal boring, drilling and milling ma- 
chine recently completed by Giddings 
& Lewis Machine Tool Co., Fond du 
Lac, Wis., has a table 6 ft. wide and 
28 ft. 6 in. long with a travel of 26 ft. 
6 in. on the 56 ft. bed. In the Series 
30 line, the machine has two side hous- 
ings, an adjustable cross rail and four 
swiveling headstocks. 

Each headstock two are vertical, two 
horizontal) can be swiveled 30 deg. in 
either direction from its normal cen- 
ter by a torque motor. Graduated 
scales and verniers provide accurate 
angular settings. Headstocks contain 
4% in. diameter spindles and 11% in. 
diameter quills. Power is supplied by 
individual 10 hp., adjustable speed 
motors. Quills, adjusted by hand, have 
built-in measuring devices for accurate 
setting of extensions. 

Horizontal headstocks are elevated 
by large diameter screws located be- 
tween ways of the side housings. These 
screws are driven by separate 3 hp. 
motors through variable speed devices 
so that headstocks can be moved up 
or down at variable feeds or at con- 
stant rapid traverse. Similar arrange- 
ments are provided on the cross-rail 
for the vertical headstocks. 

Cross-rail is raised or lowered by 7% 
hp. reversing motor located on the cross 
brace which is mounted between side 


housings. Vertical feeds for the cross 
rail range from 0.5 to 12 in. per min- 
ute with rapid traverse of 40 in. per 
minute. Table drive is powered by a 
20/25 tapered hp., d.c. motor with four 
sets of back gears. Electrically oper- 
ated clamps secure table to bed, and 
additional long hold down clamps pre- 
vent any tendency to lift out of ees. 

Complete control equipment is 
mounted in one enclosing case on the 
floor alongside the machine. Push but- 
tons and selector switches for the 
operation of motors, feed changes and 
clamping devices are contained in two 
portable control stations—one on each 
side of machine. Tachometers are fur- 
nished for headstock and table feed 
motors. Motor driven rheostats for 
these motors allow variation of the 
headstock spindle speeds and table 
feed within a 3 to 1 range. 

Separate consideration has _ been 
given to the lubrication of each unit 
of the machine. Table drive is pro- 
tected against lubrication failure, by a 
pressure switch: failure of oil pump to 
maintain pressure causes switch to 
stop table drive motor. Interlocking 
permits starting of head stock and 
table drive motors only when table oil 
pump and headstock feed motors are 
running. Furthermore, overload on any 
motor will cause automatic shut down 
of all motors. 
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GE Arc Welder Eases Fabrication 
Of Bright Surface, Thin Metals 


General Electric Co., Schenectady, 
N. Y., has designed a 150-amp. d.c., 
arc welder for use in fabricating bright 
surface, thin gage metals, such as air- 
craft tubing with a wall thickness of 
35 mils. Chief feature of the Strik- 
easy welder is its extra high instan- 
taneous recovery of voltage which helps 
operator to strike the arc with ease 
under the difficulties presented by thin, 
bright metals. Rapid, accurate adjust- 
ment of welding current is provided 
by a tap switch and rheostat. 

Wide welding range permits use of 
shielded-arc electrodes as large as 3/16 
in. and as small as 3/64 in. When oper- 
ator wants to fill a weld crater or to 
avoid a burn-through, current can be 
reduced by a remote control unit. Fan 
cooling and isothermic relays guard- 
ing against overloads are provided. 
Welder is available with or without 
running gear. Overall dimensions with 
gear are 40 in. long, 16 in. wide and 
27 in. high; without running gear are 
28x1344x21 in. 


Big Horizontal Borer, Driller 
Miller Maintains High Accuracy 


Series 50 horizontal boring, drilling 
and milling machines of large size 
have been introduced by Giddings & 
Lewis Machine Tool Co., Fond du Lac, 
Wis. Hydraulic electric control per- 
mits high standards of accuracy, op- 
erating convenience and maimum flexi- 
bility in application. Machines which 
come for a.c. or d.c. operation and 
have either 6 or 7 in. spindle operating 
in conjunction with a 2% in. auxiliary 
spindle. 

The d.c. machines have five speed 
ranges from 1.5 to 300 r.p.m. for main 
spindle and from 6 to 1,200 r.p.m. for 
auxiliary spindle. Intermediate speeds 
are obtained through a reversible, ad- 
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justable speed, 20-hp. motor driving 
direct without clutches. Main spindle 
has 21 separate feeds in two ranges of 
18 each. Feeds are in geometric pro- 
gression from 0.005 to 0.5 in. per min- 
ute and include positive leads for 2, 
2%, 4, 5, 8, 10, 13, 16 and 20 threads 
per in. With a special headstocks 
attachment, a wider range of thread 
leads are provided. 

Auxiliary spindle has 18 feeds in 
geometric progression from 0.002 to 
0.125 in. per minute. Milling feeds 
vary from 0.5 to 256 in. per minute 
with four special feeds from 0.017 to 
0.830 in. per minute for boring. 

The a.c. machine is practically the 
same, differing primarily in that 45 


speeds are available to either main or 
auxiliary spindle. Direct reading dials 
and rotary selectors provide instant 
knowledge of speed or feed engaged. 
On d.c. machines tachometers are pro- 
vided. Two push button control panels 
are furnished. One is fixed to the head 
stock, while the other is mounted on 
a portable stand. 

Standard table is 60x104 in. with 84 
in. cross travel, but two oversize models 
are available. One is 60x140 in. with 
120 in. cross travel, the other 72x164 
in. with 144 in. cross travel. Standard 
bed length is 120 in. Other bed 
lengths of 144, 168, 192 and 240 in. 
can be had. Column heights avail- 
able are 72, 84, 96 and 120 in. 

















Feeding Work Into Collet While 
Machine Runs Saves Much Time 


Work is fed into the hand operated 
collet of the Vera-Lathe manufactured 
by the Pacific Tool & Die Co., 1225 
E. 63rd St., Los Angeles, Calif., while 
the machine is running. Thus, at 
least 75 percent of the chucking time 
cn small parts is saved. Machine 
polishes, burrs, files, laps, buffs, sizes 
and finishes small parts. 

Lathe uses a 4C Hardinge collet. 
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Collet, draw tube and operating han- 
dle can be replaced by a 1% in., 8 
pitch thread spindle nose which takes 
standard chucks. Spindle speeds from 
1,250 to 5,000 r.p.m. are obtained with 
the %2 hp. motor. Machine is 12 in. 
higa, 13 in. wide and 23 in. long. It 
weighs 165 lb. 


B. & S. Introduces Parallels 
For Use With Magnetic Chucks 


Magnetic chuck parallels for holding 
small work and work with projecting 
surfaces whicn can not be held on the 
working surface of magnetic chucks 
have been announced by Brown & 














Sharpe Mfg. Co., Providence, R. I. 
Parallels are made of alternating steel 
and non-magnetic bronze _ spacing 
strips. They are used on chucks of 
permanent magnet and electro-mag- 
netic types. Magnetic flux from the 
chuck is conducted through the steel 
strips and work piece, holding piece to 
the parallels. Parallels are 315/16 in. 
long, % in. wide and 1% in. high. They 
are available only in matched num- 
bered pairs. 


Cemented and Tungsten Carbide Tool 


Maintenance Provided by Grinder 


Quick and accurate maintenance of 
cemented carbide and tungsten car- 
bide tools is provided by the Model 
A603 chip breaker grinder and its com- 
panion Model A645 tilting table, 
manufactured by the K. O. Lee Co., 
Aberdeen, S. D. Tilting table was de- 
vised for properly sharpening tools. 
Basic job, however, is the grinding of 
chip breaker groove and this is ac- 
complished with a full universal vise, 
adjustable to all angles. 

Table has a longitudinal movement 


of 11 in., which makes it adaptable for 
other grinding operations. Locking 
clamps enable operator to secure motor 
head at height best suited to each job. 
Power is furnished by % hp., single 
phase, 110 v., a.c. motor. A connection 
panel eliminates the long cord usually 
used to connect bench type grinders 
with electric supply. 


Electro-Matic Controls Ease Removal 
Of Work From Magnetic Chucks 


One or a number of work pieces can 
be removed from chuck for gaging 
purposes with retention of residual 
magnetism in all pieces by using the 
Neu-T-rol magnetic chuck control, in- 
troduced by the Electro-Matic Products 
Co., 2235 N. Knox Ave., Chicago, Il. 
Controls eliminate the necessity of 
hammering or prying work pieces 
loose, thus prolonging chuck life. 
Manual controlled units are designed 
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20% LONGER TOOL LIFE 
ut, SUNICUT 






What's the ad of your cutting tools? 


When a change in cutting oil lengthens tool life 20% ... permits better 
finish on machined products... and reduces cutting oil costs by 50% 
—that’s real production news! It’s news that should make every pro- 
duction man check the possibilities of increasing his plant P-Q* (Pro- 
duction Quota). 


That's the experience of one plant with important defense contracts 
when they changed to SUNICUT — the modern, transparent, sulphur- 
ized cutting oil that helps make possible increased speeds and feeds 
with fine, precision finish. 


With today’s shortage of high-speed tool steel in both defense and 
non-defense work, more and more leaders in the metal working indus- 
try are relying on SUNICUT’s high lubricating and heat absorbing 
qualities to meet their cutting oil needs and prolong tool life. They 
know that SUNICUT can help them set and maintain a maximum P-Q.* 


Call in a SUN Technical Representative, prove the merits of SUNICUT 
in your own plant — under your own operating conditions. Write 





Photo courtesy of 


eo! §=SUN OIL COMPANY - Philadelphia 


Sponsors of the Sunoco News Voice of the Air—Lowell Thomas 





























for small magnetic chucks from 4x8 
in. up to 7x24 in. and 8x22 in., and for 
circular chucks to 14 in. in diameter. 
Motor units are for rectangular chucks 
up to 24x168 in. and 30x220 in, and 
circular chucks with diameters to 72 in. 


Tool Weight Counterbalanced 
By Spring Tension in Chuck 


A floating chuck to operate in a hori- 
zontal position in automatic screw ma- 
chines and turret lathes, has been 
specially designed by the Universal 
Engineering Co., Frankenmuth, Mich. 
By means of adjustment the weight of 
the various tools can be counterbal- 
anced. Thus, increased feed can be 
used without danger of marring or bell 
mouthing. 

Spring pressure from four directions 
can be increased or decreased in any 
direction by means of an adjusting 
screw. Ball bearing drives are used for 
both lateral movement and thrust. 























These chucks can be used for drilling, 
counter-boring, reaming, and where 
piloting from the lead hole is required. 

















Valves Can Be Set for One Percent 
Difference in Opening, Closing Points 


Power control valves for high pressure 
steam installations from 1,800 to 2,500 
lb. are announced by Manning, Max- 
well & Moore, Inc., Bridgeport, Conn. 
These automatic valves may be set for 
one percent or less difference between 
opening and closing pressure. 








By using solid spiral broaches, 20-mm. 
cannon can be broached in about ten 
minutes with the equipment manufac- 
tured by American Broach & Machine 
Co., Ann Arbor, Mich. Broaching is 
done in four operations by four 
broaches. First broach cuts at one pass 
one-quarter of the width of all the 
grooves. It cuts the full diameter, 
minus a few tenths of a thousandth 
of an inch. 


Fourth Broach Finishes Splines 


Second broach with a spline twice 
the width of No. 1 cuts the same 
amount of stock, half off each side of 
the previously cut groove. Third 
broach cuts an additional quarter of 
the width in the same manner as No. 
2. The fourth broach cuts the final 
quarter and in addition with several 
teeth finishes splines to full cepth. 

Each broach has nine splines. Six 


of the spaces between splines are used 
for body to guide the broach, while 
every third space has an oil channe! 
which serves as a passage for lubri- 
pressure. 


cating oil supplied under 
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20-mm. Cannon Broached in 4 Operations; 
Teeth Cut to. Provide Shoulder for Chips 





Stepping of teeth makes open chips which free easily from broach 




























Broaches are approximately 48 in. long 
and can be serviced by ordinary broach 


grinding equipment. All have a short 
pilot at the starting end, the first 
broach having a plain round pilot and 
Nos. 2, 3 and 4 splined pilots. 

Just ahead of the pilot is a thread 
of opposite lead to the spiral cut. To 
this is fastened the pulling shank. 
Operation is hydraulic. Teeth are cut 
straight to the bottom of the chip 
pocket to provide a shoulder for the 
chips to float against when oil is forced 
into the cannon. Teeth are permitted 
to take a cut sufficient to prevent 
scraping or riding of stock with peri- 
odic digging-in. The threads on the 


pulling shank are weakened as a pro- 
tection against harming the main part 
of the broach. 












Oerlikon cannon im center of machine ts mounted with lubricating tube in 
place, ready for broaching to begin 
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Furnace Has Alloy Steel Walls 
Instead of Refractory Material 


A conveyor type convection heated fur- 
nace for pre-heating, drawing, nor- 
malizing, annealing and stress relieving 
has been develoved by The Gehnrich 
Corp., 42-03 35th St., Long Island City, 
N. Y. Temperatures up to 1,250 F. are 
provided for heat-treating small cast- 
ings, slugs, stampings and forgings. All 
alloy steel interior eliminates refractory 
lining and its maintenance. Furnace 
walls are made of insulated dual panels 
backed with mineral wool blankets. 

A fan above the oven draws hot air 
from the heating elements and dis- 
charges it over the full area of the 


oven. Air returns to the heater through 
the fan. This recirculating system 
saves heat and produces uniformity of 
heat-treatment. Furnace can also be 
equipped with external gas or oil 
heater. Conveyor consists of a wire 
mesh belt running over steel drums. 
These are driven by a variable speed 
motor. 


Conveyorized Washing Machine 
Cleans Multitude of Metal Parts 


A multitude of various size and shape 
metal parts can be thoroughly cleaned 
with the A-F industrial washing ma- 
chine designed by Alvey-Ferguson Co., 
Oakley Station, Cincinnati, Ohio. Fan 


shaped nozzles have a high coefficient 
of turbulence and powerful stripping 
action. Usually a steam coil is used 
to heat and maintain temperature of 
cleaning solution, but gas or electric 
elements can be used. 

Automatic temperature and water 
level controls are provided. Two re- 
movable screens collect particles from 
cleaning fluid before it reenters the 
pump. Screens can be cleaned while 
washer is in operation. To remove oil 
film, a combination skim box, drain and 
overflow empties into drain line and is 
controlled by a valve. Conveyor, driven 
by a geared head motor, advances 
parts through washer. Machine can be 
placed directly into a conveyorized pro- 
duction line. 





National Forging Machine Provides 
Maximum Rigidity for Accuracy 


The compactness of the giant forging 
machine recently manufactured by Na- 
tional Machinery Co., Tiffin, Ohio, 
provides maximum stiffness and rigid- 
ity essential for accurate manufacture 
of forgings. Heading and _ gripping 


slides are of the overarm suspended 
bearing type with wedge adjustments 
for precise alignment. Longitudinal 
and cross tie bars are round so as not 
to interfere with die setting and ad- 
justment. Air cooled friction clutch 
permits instant starting at high speed. 
Air is applied directly at the center of 
the over size clutch plates. 


Scoops Pull in Air to Cool 
Clutches on Forging Machine 


Air in great volume is pulled in by 
scoops at the hub on both sides of the 
flywheel to cool direct acting clutches 
on forging machines built by The 
Ajax Mfg. Co., Chardon Rd., Cleveland, 
Ohio. Air is forced out centrifugally 
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What's in it for you if you 
change to Molybdenum 
high speed steels? 

Users know the answer. 


( 


There are three good reasons for changing to Molyb- costs. Confirmation is found in the experience of thou- 
denum high speed steels. sands of shops that have changed over from Tungsten 
1. Equal cutting properties. high speed steels. 
2. Better toughness. Your tool steel supplier will give you information 
3. Lower cost. on the Molybdenum high speed steel analysis and 
The three advantages combine to reduce machining heat treatment to meet each cutting requirement. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED ® FERROMOLYBDENUM e CALCIUM MOLYBDATE 
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between the friction surfaces of the 
clutch plates and discharged through 
opening in the outer clutch housing, 
just inside the flywheel rim. Excessive 
heating at highest frequency of en- 
gagement is prevented and life of 
friction surfaces prolonged. 


Plomb’s Set of Short Box Wrenches 
Require Clearance of Only 9/16 In. 


Four short offset box wrenches with 
an obstruction clearance of 9/16 in. 
are included in a set made by The 
Plomb Tool Co., Washington & Santa 
Fe Aves., Los Angeles, Calif. Overall 
length varies from 5 to 6% in. Made 
for use in recessed or hidden places 
with limited space, wrenches come in 


these sizes: 3/8 & 17/16 in, 1/72 & 
9/16 in. 5/8 & 11/16 in. and 3/4 & 
13/16 in. 
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Bonney Socket Set Includes 
20 Pieces Packed in Metal Box 


Bonney Forge and Tool Works, Allen- 
town, Pa., has introduced a socket set 
of 20 pieces. Included are sockets 
with 5/16, 3/8, 7/16, 1/2, 9/16, 5/8, 11/16 
and 3/4 in. double hexagon openings; 
universal joint; 6, 12 and 17 in. exten- 
sions; 1/2 and 9/16 in. crowfoot attach- 
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ments; 17% in. speeder; drag link 
socket; 8% in. hinge handle; 6 in. 
cross handle; 7 in. reversible ratchet 


and 8 in. sliding T. Set is packed in 
an 18x4%x1% in. 
weighs 7% lb. 


metal box, and 








Special Electrode Alloy Resists 
Welding Pick-up, Mushrooming 


Electrodes fitted with inserted tips of 
a special alloy to reduce pick-up and 
resist mushrooming in spot welding 
aluminum have been designed by Pro- 
gressive Welder Co., 3001 E. Outer 
Drive, Detroit, Mich. The alloy is 
claimed to have several times the re- 
sistance to mushrooming and pick-up 
as conventional electrode materials. 
Tips can be secured in any standard 
or special electrode shape. 





Welds from 1 to 120 ft. long can be 
made continuously and automatically 
with the welding gantry designed by 
the Cleveland Crane and Engineering 
Co., Wickliffe, Ohio. As the machine 
travels at any speed from 30 to 148 
ft. per hr., welding rod is fed auto- 
matically to both sides of the work. 
By welding both sides at once, heat is 
distributed evenly, thereby neutralizing 
stress and minimizing distortions. 
Greater accuracy, thus, is obtained. 
Welding heads are raised or lowered 
by individual push button-controlled 
motorized drives which are mounted 
on separate hand propelled trolleys. On 
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Welds of 1 to 120 Ft. Made Continuously 
With Cleveland Crane’s Special Gantry 


the platforrn in the leg of the gantry 
are a generator for actuating welding 
arcs, two welding transformers and 
controls. An air filtering unit removes 
welding smoke through suction nozzles 
placed at the heads. 

Gantry is of welded steel construc- 
tion and travels on two rails. Straight- 
line travel is assured by drive wheels 
on both rails. Provision has been made 
for connecting hand welding equip- 
ment to make use of transformers dur- 
ing periods when there is no work re- 
quiring automatic welding. This is also 
possible for places on large work which 
require hand welding. 


Elwell-Parker Ram Truck Has 


Rated Capacity of 25,0006 Lb. 


A ram truck with rated capacity of 
25,000 lb. was recently announced by 
Elwell-Parker Electric Co., 4205 St. 
Clair Ave., Cleveland, Ohio. Two pairs 
of wheels across the front support the 
frame on pivots. All four wheels have 
hydraulic brakes. One wheel in each 
pair is driven by a long center roller 
chain from differential bearing axle. 
Weight of the truck is completely sup- 
ported by the articulated driven wheels, 
causing reduction in dead weight while 
assuring traction whether loaded or 
empty. 

Equipment includes extra heavy 
drive and power plants, full magnetic 
contactor control and follow through 
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THE BOOK IS OUT! 





This 58-page catalogue illustrates today's most efficient methods of 
machine tool rebuilding. For the first time, through words and photo- 
graphs, you have the complete answer to "What is a rebuilt machine 
tool?" Here you find photographic case histories of vitally needed ma- 
chine tools rebuilt, re-designed and modernized by Simmons. 


You who know the importance of your machine tools today should be 
familiar with this means of increasing their productivity. 


A request on your company letterhead will place it on your desk. 


IMMONS 


ne SIMMONS MACHINE TOOL CORP 


REBUILDING 
REBUILDING 1759 NORTH BROADWAY, ALBANY, N. Y. 
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WHY 


MACHINE TOOL REBUILDING 
IS IMPORTANT TO YOU. 
DEFENSE PROGRAM requires every 
existing tool in working condition. 
Know how all types of machine tools 
can be rebuilt and adapted to cur- 

rent problems. 


* It describes and illustrates modern 


rebuilding methods — Engineered 
Rebuilding—as perfected by 
Simmons. Unusual photographs show 
a 990,000-pound Gun Lathe, with 
110" swing, in various rebuilding 
stages. 


It reveals how Simmons motorizes 
obsolete equipment and _ installs 
Power Rapid Traverse to lathes, 
boring mills, milling machines and 
planers .. . how beds or tables are 
lengthened, housings widened, rails 
and heads raised. 


It shows how Simmons designs and 
builds special-purpose and stan- 
dard equipment as a result of its 
wide rebuilding experience. 
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‘| WANT THE BEST 
POSSIBLE JOB - 


( MUST HAVE A. 
GOOD OIL I!” 





“THAT’S WHY | CALLED THE CITIES SERVICE 
LUBRICATION MAN IN” SAYS A. E. DAVEY, PRESIDENT 


OF ALLOY STEEL GEAR AND PINION COMPANY OF CHICAGO. 


“T’m doing a job here that 
must be perfect when it 
leaves the shop. The people 
who get the gears are plenty 
critical.’”’ These are the 
words of A. E. Davey, presi- 
dent of the Alloy Steel Gear 
and Pinion Company. 


He says further, “I don’t 
know everything about oil. 
That is why I called in the 
Cities Service Lubrication 
man. I expect him to work 
with my men to see that they 
get the lubricant best suited 
for the job.” 


Much work in this shop 
must meet rigid government 
inspection. All machines, 
including Gleason, Fellows 
Gear Shapers, Lee Bradner 
and Browne & Sharpe ma- 
chines,” are operated with 
Cities Service Lubricants. 
You, too, will find these high- 








A. E. Davey 


quality fluids capable of 
doing the kind of work your 
customers want. 


Call us in for consultation— 
there is no charge for the 
service. Write us on your 
letterhead or mail the coupon 
for a copy of our booklet, 
‘Metal Cutting Lubrication.’ 


FREE—Just clip and mail 








CITIES SERVICE OIL COMPANY 
Sixty Wall Tower, Room 1326, New York 


Please send me a copy of your booklet, 


“Metal Cutting Lubrication.” 4. w. 


Name 
Firm Name 
Address 


City State 











type power steering. All working parts 
are easily accessible. Wheel guards are 
placed around outside wheels, and 
bumper channel across front protects 
tires from damage by projecting ob- 
jects. 


CORRECTION 


In an article about a product pro- 
duced by United States Rubber Co., 
AMERICAN MACHINIST erred in using an- 
other company’s name in the head line 
(AM, Vol. 85, p. 1076). The corrected 
article follows: 


U.S. Rubber Introduces Material 
To Replace Aluminum Applications 


A non-metallic material, one-third 
lighter than aluminum and de- 
signed to replace that metal in 
many defense applications, has 
been announced by the United 
States Rubber Co., 1230 Sixth Ave., 
New York, N. Y. Formula C-102 
resists ripping, shattering and flow- 
ering when pierced by bullets. Free 
from corrosion, it will not crystal- 
lize from vibration. Used as the 
outside surface of puncture sealing 
gasoline tanks it gives maximum 
support to the sealing compounds. 
One of the possible uses in normal 
industry may be to replace alu- 
minum panels in bus and truck 
body construction. 





TRADE 
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A. C. WELDERS Improvements in 
a.c. welder construction and hints on 
the selection of equipment are in- 
cluded in Bulletin B-2285 recently an- 
nounced by Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


AIR CONTROLS Catalog No. 10 of 
Industrial Products for efficient air 
control has been prepared by A. 
Schrader’s Son, 470 Vanderbilt Ave., 
Brooklyn, N. Y. Several diagrams of 
air control hook ups are included in the 
48 pages. 


AIR GUNS Air blow guns are de- 
scribed in a leaflet published by C. A. 
Claflin Co., 60 Pearl St., Boston, Mass. 


ANGLE, CIRCLE METERS A six- 
page folder on angle and circle meters 
has been published by Interstate Sales 
Co., 1123 Broadway, New York, N. Y. 


BALANCED LIGHTING The benefits 
of balanced industrial lighting are 
listed in a 12-page booklet by the 
Fostoria Pressed Steel Corp., Fostoria, 
Ohio. Six pages are devoted to illus- 
trations of lighting installations. 


BUSHINGS, CASTINGS Ampco metal 
in bushings and bearings and centrif- 
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ugal castings is covered in two bulletins 
issued by Ampco Metal, Inc., 1745 So. 
38th St., Milwaukee, Wis. 


CENTRIFUGAL PUMPS Descriptions 
and specifications of two- and three- 
stage centrifugal pumps are listed in 
Bulletin No. 237, published by Pennsyl- 
vania Pump and Compressor Co., 
Easton, Pa. 


CHECKING PAD The vest pocket 
checking pad designed to cut costs, 
speed work, improve quality and in- 
crease profits through arc welding has 
been organized by the Hobart Brothers 
Co., Box DM 603, Troy, Ohio. 


CONVEYOR BELTS Cambridge Wire 
Cloth Co., Cambridge, Md., announces 
a new catalog on conveying equipment. 
Chapters cover metals and alloys, de- 
sign, installation and operation. 


DECIMAL EQUIVALENT CHARTS 
The Frederick Post Co., 3650 N. Avon- 
dale Ave., Chicago, Ill., are distributing 
a giant decimal equivalent wall chart 
printed in heavy type 1% in. high. 


EYE PROTECTION Eye _ protection 
equipment is included in the 11l-page 
catalog recently published by the 
American Optical Co., Southbridge, 
Mass. Safety clothing, respirators, first 
aid kits and other safety equipment 
are also covered. 


HYDRAULIC MACHINERY Hydrau- 
lic presses, pumps, jacks and high pres- 
sure valves are illustrated and de- 
scribed in Section 1 of a 44-page bul- 
letin No. 110-A, distributed by Watson- 
Stillman Co., Roselle, N. J. Section 2 
contains several hydraulic engineering 
tables. 


INSPECTION EQUIPMENT  Equip- 
ment for locating defects at or near 
the surface of steel and its magnetic 
alloys are included in an 8-page booklet 
of the Magnafiux Corp., 5916 North- 
west Highway, Chicago, IIl. 


LUBRICATION A _ 172-page catalog 
and engineering manual on lubrication 
for the use of design engineers is being 
distributed by Gits Bros. Mfg. Co., 
1846-66 S. Kilbourn Ave., Chicago, IIl. 


MAGNETIC CLUTCHES A _ 20-page 
catalog on magnetic clutches and mag- 
netic clutch and brake combinations 
has been issued by Stearns Magnetic 
Mfg. Co., Milwaukee, Wis. 


MEASURING George Scherr Co., Inc., 
128 Lafayette Sts.. New York, N. Y., 
has published an eight-page folder 
containing information on precision 
measuring. Explanation and _ illustra- 
tion of the use of gage blocks, optical 
parallels and flats are included. 


METAL SAWS The Capewell Mfg. Co., 
60 Governor St., Hartford, Conn., has 
published Catalog M239D of metal- 
cutting saw blades. Four pages on the 
use of hacksaw blades are included. 
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Did you ever try to put an ordinary plug gage 
in a hole that was just one ten thousandth inch 
larger in diameter? It can be done, of course, 
but it seldom is the first time. 


Pictured below is a Sheffield Guidegage and 
an ordinary ring gage one “tenth” larger in 
diameter. One hundred men were asked to slip 
the ordinary rear end of the plug gage into the 
ring as in Fig. 2. Only two were able to do it the 
first time, five on the second trial and 54 
required more than ten trials. 


Then, each of these men were asked to insert 
the forward end of the Sheffield Guidegage as 
in Fig. 3. Every one succeeded the first time. 
Why? Because of the guiding dise and annular 
groove which forces the gage to center itself. 
No skill is needed whatever. 

This Guidegage principle is especially advan- 
tageous in checking work that must be gaged 
in an awkward position or while still in the 
machine, and work which must be held to very 
close tolerances. 


The principle of the Guidegage prevents 
undue wear and damage to the forward end of 
the gage, and saves a very considerable amount 
of time in the gaging operation, 


Write for information 











tories of metal washing problems are 
covered in a folder published by the 
Alvey-Ferguson Co., Oakley Station, 
Cincinnati, Ohio. 


A NEW STANDARD OF BEAUTY IN TRAVEL | METAL WASHING fine cvoblen his- 


MICROMETERS A bulletin published 
by Davis & Thompson Co., 6619 W. 
Mitchell St., Milwaukee, Wis., contains 
information on tubular micrometers 
and standards. 


MOTOR INSULATION Insulation for 
motor slots is described in a four-page 
bulletin published by the Spaulding 
Fibre Co., Inc., Tonawanda, N. Y. 
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=. PRODUCTION FACILITIES Air Re- 


“City of Miami” built by Pullman-Standard Car Mfg. Co. for the Illinois Central R.R. Co. duction Co., Inc., 60 W. 42nd St., New 
This train operates between Chicago and Miami in 2944 hours. York, N. Y., has issued a book showing 











-AIDED BY ECEM WELD TIMERS 


OUTSTANDING! 


ASSENGERS marvel at the exception- 

ally beautiful interior of this crack 
streamliner, “City of Miami.” In achiev- 
ing it, Pullman utilized craftsmanship of a 
high order. 

A portion of the interior steel is joined 
by welding—using EC&M Weld Timers— 
thereby obtaining strong, perfectly formed 
joints without indentation and discolora- 
tion of the material being welded. 

There’s no guesswork with EC&M 
Weld Timers. Timing is completely auto- 
matic. Strong, uniform welds result. And, 
in addition, this accurate timing, by safely 
permitting higher welding current, saves 
welding time! 

In welding stainless steels, galvanized 

metal, non-ferrous metals, sheet steel, etc., 
EC&M Weld Timers give outstanding re- 
sults in both quality and quantity of work. 
Ask for descriptive Bulletin 1201, also for 
Booklet 141—a guide on welding procedure 
for operators. 
@ As companions for these Timers 
EC&M has a complete line of Heavy-duty, 
Fast-operating Welder Contactors to handle 
the main welding current. They are 
mechanically sturdy for this exacting ser- 
vice and very efficient. Ask for Bulletin 
1211 describing them. 


The Electric Controller & Mfg Co. 
2700 E. 79th St. Cleveland, Ohio 


Luck fis thik ads WOU Mga you: tig 
MOTOR CONTROLS * BRAKES-LIMIT STOPS -MAGNETS 


production facilities and products of 
the company and its subsidiaries. 


SHARPENERS, HOBBERS Barber Col- 
man Co., Rockford, Ill., has issued two 
folders describing sharpeners for hobs, 
cutters and reamers, and a highspeed 
hobbing machine. 


SHEET LIFTERS Bulletin SL 21 of 
the Cullen-Friestedt Co., 1300-P So. 
Kilbourn Ave., Chicago, Ill., describes 
machines for lifting and carrying sheet 
steel and other hard to handle ma- 
terial. 


SPEED CONTROLS Reeves Pulley Co., 
Columbus, Ind., has issued a four-page 
folder on speed controls for many in- 
dustrial applications. 


SPRAY PAINTING Spray painting 
equipment is described in a four-page 
bulletin, No. 541, recently issued by 
| Gast Mfg. Corp., Benton Harbor, Mich. 


STEEL COMPOSITIONS Chemical 
compositions of SAE steels have been 
reprinted in large, easily readable type 
in a handy card folder issued by the 
Babcock & Wilcox Tube Co., Beaver 
Falls, Pa. 


SURFACE PLATES Illustrations, me- 
chanical drawings, description and 
specifications of precision surface 
plates, angles and cubes are included 
in a four-page folder issued by Machine 
Products Corp., 6769 McNichols Rd., 
Detroit, Mich. 





SWING FRAME GRINDER A circu- 
lar illustrating a swing frame grinder 
and giving the machine’s specifications 
is being distributed by Jefferson Ma- 
chine Tool Co., Fourth, Cutter and 
Sweeney Sts., Cincinnati, Ohio. 


SYNTHETIC RUBBER. Four data 

tables on Ameripol D synthetic rubber 

are included in an eight-page catalog 

section published by the B. F. Goodrich 
| Co., Akron, Ohio. 


TOOL STEEL Specifications and ap- 
plications of carbon tool steel are listed 
in a bulletin by Jessop Steel Co., Wash- 
ington, Pa. 
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TRANSFORMERS Bulletin CV-74, re- 
leased by Sola Electric Co., 2525 Cly- 
bourn Ave., Chicago, Ill., gives com- 
plete engineering data and construc- 
tion descriptions of constant voltage 
transformers. 
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WELDING ACCESSORIES Weltronic 
Corp., 3080 E. Outer Dr., Detroit, Mich. 
has published a bulletin, No. S-41, de- 
scribing heat controls, synchronizers, 
synchronous timers, and complete ma- 
chine controls for welding equipment 
of several types. 


WIRE ROPE SELECTION Informa- 
tion on how to select the correct wire 
rope is included in a four-page folder 
by Macwhyte Co., 14th Av., Kenosha, 
Wis. 






L Punch Frames of hot rolled steel cut in 30 minutes with %" 
DoALL Saw (41 lineal inches). McHugh Bros., Rockford, III. 


FULL SPEED AHEAD! 


Without an argument, these efficient little metal 
eaters will go to work on any kind of tough metal 
up to 10” thick and turn out a job to be proud of 
in better-than-record time. 


WIRE SCREEN CLOTH Properties and 
specifications of woven wire screen | 
cloth are listed in Bulletin No. 113, 
published by Robins Conveying Belt | 
Co., Passaic, N. J. 
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AIRCRAFT LAYOUT AND DETAIL DESIGN— | 
By Newton H. Anderson, program di- | 
rector of education department, Doug- | 
las Aircraft Company. 306 pages. 
Published by the McGraw-Hill Book 
Company, 330 West 42 St., New York, 


$3.00. And—you should see their 


smooth performance on 
some of the hard ones like 
cold rolled nickel, lamin- 
ated low carbon sheet 


<INSNININAINARAINANSS 


It is significant that aircraft manu- 
facture is receiving more and more at- 
tention in books and technical maga- 
zines. The aircraft industry has grown 
by leaps and bounds from a fractional 
part of our national economy to one 
of the biggest fields of industrial ac- 
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tivity. New men in great numbers | : DoALL Saws do expert internal and 
have been added, and it is necessary | / steel, Neoprene, aluminum external eo > “= - die 
to instruct these men in the problems . pos & Somes Se = Ns. 
inherent in aircraft ol ns ag alloy, bronze, semi-steel wweukes, Wis. 


Mr. Anderson’s book is designed to | 
facilitate such instruction. Primarily 
it is an introduction to aircraft design, 
but its scope is broad enough to in- 
vite reading by many men already | 
engaged in this activity. 

The volume is divided into three | 
parts; descriptive geometry, detailed | 
design and fitting analysis. The theory | 
and practice of these topics is dis- 
closed with the aid of detailed sketches. 
References and problems are included | 
in each chapter. 


castings, etc. 


42 STANDARDIZED SIZES 
DoALL Band Saws come in 
Raker tooth, heavy set, A tem- 
per—in every size approved by 
the OPM Ruling—each one the 
last word in saw perfection. 





Shows how 40 to 60 metal sheets 
FREE BOOKLET are clamped together and cut at 

one time with a DoALL Band Saw. 
—"Actual Performance Records 
of DoALL Saws” is well worth 
your reading. It’s short and to 
the point. Send for copy. 


' | 
MoTiIon Stupy—By Herbert C. Samp- 
ter, Factory Manager, Blaisell Pencil 
Company. 152 pages. Published by Pit- 


man Publishing Company, 2 W. 45 St., 
New York, N. Y. $1.75. 


The author has prepared this volume 
as a simple, concise statement of the 
basic principles of motion study in a 


broad sense, and he has devoted con- | c >M AN 

siderable space to the application of THE DOALL Cc - P Y 

motion study to processes as a whole. 1210 Thacker St., DesPlaines, Ill. 
Associated with Continental Machines, Inc., Minneapolis 





In his preface, the author points out 
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Liquid GrindingCompound 


100% grinding efficiency is 
best accomplished by careful 
consideration of the grinding 
fluid factor. The vital part which 
a properly applied, specialized 
grinding lubricant plays is too 
often overlooked. It can mean 
unnecessary sacrifice in quality 
of finish production speed, and 
cost of wheels. 


These handicaps can frequently 
be eliminated by going over 
your grinding problems with a 
STUART OIL Engineer. His 
highly specialized experience 
in the application of modern 
grinding fluids will help you 
secure top efficiency. 





Stuart oil 


Engineerin9 
— 
> - 


ASK FOR this informa- 
tive booklet. Free work- 
ing sample upon request. 
Please send your name 
on Company Letterhead. 
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that “Motion study should be applied 
to planning of new jobs, rather than 
limited to merely the improvement of 
existing jobs. Surely it is better to 
Start an operation in the best practi- 
cal way, than to spend time and effort 
to improve it later.” As to the im- 
provement of existing methods, expe- 
rience has shown that motion study 
stimulates practical suggestions from 
almost everyone in the plant, from the 
manager to the most unskilled laborer 
in the plant. 

Time study, today, usually means 
finding out, for the purpose of rate set- 
ting or control, how long it takes to 
do something, while motion study 
means, briefly, analyzing any work in 
order to improve the method. Further- 
more, motion study includes certain 
basic principles of how to work most 
effectively, and these principles can be 
applied without any use of time study. 
Included in this volume is considerable 
information on basic rules for obtain- 
ing motion economy in individual op- 
erations which should be of value to 
plant managers, whether or not they 
are planning to apply motion study in 
their plants. 


SMITHSONIAN INSTITUTION 1940 REPORT— 
Published by United States Govern- 
ment Printing Office, Washington, 
D. C. 512 pages. Publication No. 3606. 
$1.50. 


The Annual Report of the Smith- 
sonian Institution, for the fiscal year 
ending June 30, 1940, furnishes brief 
accounts of scientific discoveries, re- 
ports of investigations made by collabo- 
rators of the Institution, and memoirs 
of special topics of interest to corre- 
spondents of the Institution. Interest- 
ing reports are published on (1) The 
National Standards of Measurement, 
(2) The Rubber Industry, and (3) Cul- 
tural Values of Physics. Other reports 
are presented on astrology, medicine, 
chemistry. 


PRINCIPLES OF ELECTRON TUBES—By Her- 
bert J. Reich, professor of electrical 
engineering, University of Illinois. 398 
pages. Published by the McGraw-Hill 
Book Company, 330 West 42 St., New 
York. $3.50. 


When the average layman thinks of 
electron tubes, he thinks of radio. 
However, these devices have a wide 
field of use in industry entirely outside 
of the field of communication. This 
volume is devoted particularly to uses 
of electron tubes in these other fields. 
Primarily, the volume is arranged as 
a text for students who are not spe- 
cializing in communication but who 
wish an introductory course in elec- 
tronics. 

Professor Reich’s volume opens with 
a list of symbols, a familiarity with 
which is essential to an understanding 
of the text. He closes with an appendix 





containing tables and charts frequently 
used in the solution of electronic prob- 
lems. Between these two sections are 
chapters containing a wealth of infor- 
mation on the theory and practical 
significance of electron tubes. Each 
chapter includes problems and a bib- 
liography for convenient reference by 
the student. 





SEEN and HEARD 


By JOHN GODFREY 





The Incompetent Three Percent 


A result of British investigations is 
the statement of the Ministry of Labor 
to the public to the effect that “no 
great yield can be expected from male 
unemployed.” Their experience bears 
out studies made in this country that 
at least 30 men in every 1000 available 
are entirely incompetent to do produc- 
tion work without some sort of pa- 
ternalistic influence. This means that 
approximately 1,800,000, out of 60,000,- 
000 available for work, cannot be de- 
pended upon to do satisfactory work 
in the ordinary production shop. There 
are of course many simple operations 
that these people can perform, but 
they require careful supervision. They 
cannot be depended upon except in 
simple routine jobs and can be given 
no responsibility. 


Models are Better Than Drawings 


One of the best production men I 
know insists on a model of any part 
that he is to machine in quantity. 
Not that he can’t read drawings; he’s 
made hundreds of them. But he feels 
that he can study the problem much 
better and more easily if he can see 
the piece, full size. He goes further 
and paints the parts to be finished 
with aluminum or other distinctive 
paint. With this in front of him he 
can visualize the work to be done, how 
the piece can be held, and select the 
best gaging points. He says the use 
of models in this way has saved him 
hundreds of dollars in tooling, in fix- 
tures and in production costs gener- 
ally. 


They Don’t Wait for Failures 


Periodic replacement of cutting tools 
after a given number of pieces, or 
hours, has its counterpart in the 
Maintenance of motors and planes 
used by the leading air transport com- 
panies. Motors are taken out of 
service after a given number of hours 
in the air. Twenty years ago 50 hours 
was the limit; now it is between 500 
and 600 in many cases. Complete rec- 
ords are also kept of part failures, and 
of wear, so that practically every part 
has its safe wear-life listed. The life 
naturally varies widely. But when a 
crankshaft, or gear or cylinder stud 
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has been in service its allotted number 
of hours, it is replaced by a new one. 
Such cards are largely responsible for 
the low accident rate with relation to 
the millions of miles flown. 


indiscriminate Firing 


It would be interesting to know how 
many good men have been fired be- 
cause the boss had cold pancakes for 
breakfast or the color of the man’s 
neckties got on his nerves. This, of 
course, does not apply to the present 
situation when every boss hangs on to 
all the good, or even passable, men he 
can get. It does, however, bring up 
the comparatively recent ruling of the 
British government that no man can 
be fired by management without a for- 
mal official approval. 

This is new in industry, and if gen- 
erally adopted, might greatly lessen 
the work of the grievance committee 
and possibly tend to reduce strikes 
and work stoppages of every kind. 
It is copied from all army procedure 
where no man can be dismissed with- 
out the filing of formal charges and 
trial proceedings. 


New Color for Machine Tools 


A new and lighter shade of “machine 
tool gray” has been indorsed by the 
National Machine Tool Builders’ Asso- 
ciation as the standard finish for ma- 
chine tools. The adoption of the new 
color standard followed a report by 
Wendell E. Whipp, president, Monarch 
Machine Tool Company, chairman of 
the Association’s Color Standards Com- 
mittee, before the Association’s annual 
convention in Chicago. 

In his report Mr. Whipp stated that 
a vote showed most machine tool 
builders in favor of a light color and 
that the trend among large machine 
tool users was toward a lighter color 
for machine tool equipment. He ex- 
plained that although the new lighter 
shade shows up dirt and fingerprints 
more easily than the old, the factor 
chiefly desired by large machine tool 
users is good light reflection value. 
One large user, had repainted all the 
machine tools in one shop with this 
lighter color and found a 331, percent 
better light at working height and also 
greater pride in machines and good 
operation on the part of the operators. 

The new color is available from any 
paint manufacturer both in quick- 
drying spraying lacquers and in brush- 
ing enamels. It is designated as 
standard 7-B. 


Methods Are Important 


Methods are such an important fac- 
tor in the economical production of 
machine parts that they should be 
carefully considered both in designing 
and in contracting for their manufac- 
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JUFAIN TOOLS INSURE PRECISION 
IN THE “ARSENAL OF DEMOCRACY” 


With today’s urgent demand for both speed and precision, _ 
Lufkin Tools are more than ever appreciated by skilled me- | 
chanics from one end of the country to the other. The many — 
details that make it easy for them to get readings with such 
speed and assurance of accuracy are the result of years and 





years of improvements. Lufkin Micrometers are regarded as 
one of the nation’s most important industrial tools—essential to 
the successful functioning of the “Arsenal of Democracy.” 


‘i 


BUY THROUGH YOUR DISTRIBUTOR sid 


UF KIN 


SAGINAW, MICHIGAN + NEW YORK CITY 
TAPES - RULES - PRECISION TOOLS 
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ture. This is particularly true where 
contracts are let without competition 
as is frequently necessary. For methods 
have much to do with costs, and what 
may be even more important in the 
present emergency, with the time re- 
quired for the completion of the work. 

Consideration of this factor makes 
it imperative that practical production 
men should pass on the methods to be 

| employed as part of the contract. This 

| dces not mean that work can only be 
done in one arbitrary way or even that 
there is always one best way as some 
contend. The method which can be 

| best employed depends on the accuracy 

| required, on the machines available 

| and on the training of the men who 
are to run them. 

Practical men can be of great value 
both to the contractor and to the one 
having the work done. They can fre- 
quently draw on their wide experience 
and suggest methods which are new 
to the contractor or his men. On the 
other hand it is possible that the men 
in the snop have valuable information 
regarding the idiosyncrasies of their 
machines, especially if they are not 
new. All available information should 
be considered before deciding on the 
method to be used. The method se- 

| lected may depend on whether time or 
| cost is most factor. But in these days 
| when every possible man-hour of pro- 
| duction is essential, nothing less than 
| maximum output which meets the re- 
quirements should be permitted. 


Induction Tests 


One of the problems now confronting 
the auto industry is that of selecting 

| workers who can handle new defense 
| tasks. For example, a body manufac- 
| turer has large contracts for aircraft 
components, in which riveting, weld- 
| ing and assembly operations are totally 
| unlike auto-body requirements. The 
aircraft worker must first of all be 
able to attain rigid quality standards, 


IT'S YOURS | and work to limits in thousandths 
rather than s+ or « in. 

FOR THE ASKING! Obviously the auto worker, who is 

- to be converted to a defense task, must 

possess manual dexterity and often 

Here is the latest data on cleaning shells, shell cases, cart- | a knowledge of shop arithmetic and 


° eye blueprint reading. Simple tests taken 
ridges, fuse parts and all other munitions. Zn den Ek eaeudien 


| division demonstrates first of all 
whether the auto-plant worker can be 


This Handbook also covers the most recent developments 
in metal cleaning for the myriad other metal parts and units anil 


needed for the defense program. | For example, a manual dexterity 
test for aircraft riveters consists of 


You'll find plenty of time saving, money saving ideas in this | checking the applicant’s ability to pick 


up small rivets and insert them in a 
panel. If horny handed applicants fail 
in this test they realize as well as the 
MAGNUS CHEMICAL COMPANY employment office that they must step 
Manufacturers of Cleaning Materials, Industrial Soaps, Sulfonated Oils, down in favor of persons possessing the 
Emulsifying Agents and Meta! Working Lubricants. requisite ability. 
60 SOUTH AVENUE GARWOOD, N. J. The tests took little time to work up 
and were submitted informally to union 
officers for approval. Labor accepts 


MAGNUS CLEANERS [Pree 
adjunct in selecting auto workers for 


defense jobs. 


book. Just write us for your copy. 
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A BRIEF RECORD OF THE 


OF THE 


KEARNEY & TRECKER CORP. 


IN RESPONSE TO THE NATIONAL EMERGENCY 


MASS PRODUCTION OF PRECISION MILLING MACHINES 


BY the development of a unique production sys- 
tem, combining speed and precision, substantially 
expanding its plant and personnel, and utilizing the 
resources of sub-contractors, Kearney & Trecker Cor- 
poration more than doubled its production in less than 
a year’s time — as its contribution to the nation’s 
“battle of production.” 

The effective functioning of this production program 
called for a vast amount of additional equipment and 
specialized machine tools, many of which were de- 
veloped and designed by the company’s own engi- 
neering staff. 

Mass building of Milwaukee Milling Machines to high 
precision standards requires exact and intricate plan- 
ning of the production of all component parts — con- 
trolled and checked by multiple inspections and tests 
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at every step, plus final 
test and inspection of 
every fully assembled 
machine. 

Expanded output called for expanded employment of 
skilled men — putting the plant and personnel on a 
peak production basis and full operation of three 
shifts daily — seven days a week. 

Plant area has been increased by more than 40 per 
cent — it is without question today the largest plant 
in the world devoted exclusively to the manufacture 
of milling machines. 

Thus in eight months’ time the Kearney & Trecker 
Corporation accomplished what might be regarded as 
an industrial miracle. 
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SUB-CONTRACTING ... 
A PRACTICAL METHOD OF GETTING RESULTS 


In addition to its own substantially expanded facilities, Kearney 
& Trecker Corporation worked out a practical and éffective 
plan of sub-contracting—drawing upon the production facilities 
of a vast number of parts manufacturers. 





Control and cooperation with these suppliers was maintained 
by a Kearney & Trecker Corporation field force of highly 
trained inspectors and technical men. This field force worked 
in close conjunction with the regular plant inspection organiza- 
tion, which comprises a large staff of specially trained and 
selected technicians. 





DEVELOPING VITALLY NEEDED MAN-POWER 


Even during this emergency Kearney & Trecker Corporation maintains 
the apprenticeship policy and training plan which has received the 
favorable comment of industrialists and vocational educators. The Cor- 
poration believes that training men for the “production line’’ is vital to 
the support of the men on the “firing line” of national defense. 











MILWAUKEE MILLING MACHINES 


Doing one thing well for more than 43 years— 
specialization in the design and building of mill- 
ing machines — has won recognition for Mil- 
waukee Milling Machines in the metal working 
industries of the world. 








KEARNEY & TRECKER CORPORATION «+ MILWAUKEE, WISCONSIN, U. S. A. 
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Davis Rotomatie No. IA Miller Mills 
Both Ends of Machine Gun Barrels 
With No Lost Time - ~- 


*The Davis & Thompson Rotomatic Miller—with 
its chain clamping feature — makes it possible to 
mill both ends of machine gun barrels with no 
time lost in loading. The revolving fixture is 
loaded and unloaded at the top while the work 
revolves and is automatically clamped as it ap- 
proaches the cutters. The rear roughing cutter 
removes 1/32 to 1/16 inch of stock from the 
barrels which are of S.A.E. 4150 steel. The 
front cutter, visible in the photograph, finishes 


¥ 
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off the work to the required close tolerance. 
*Davis & Thompson are specialists in high pro- 
duction milling and drilling equipment. Roto- 
matic vertical and horizontal milling and drilling 
machines, with their specially designed jigs and 
fixtures and their automatic clamping methods, 
speed up operations on long, large or bulky work: 
If you want production as high as 200 to 600 
parts per hour investigate Rotomatic machines 
and Davis & Thompson engineering service. 


DAVIS & THOMPSON CO... Milwaukee, Wisconsin, U.S. A. 


HIGH PRODUCTION MACHINERY 
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aK it will be our pleasure to be host to you, December 4th, to 

December 7th, during which time we will conduct tours through 
our entire new plant. We trust you will find it convenient to visit 
with us so that you may inspect our completely new facilities. 
Further information can be obtained regarding our OPEN HOUSE 
from our district representatives, sales agents or, by writing 
directly to us. At present an OPEN HOUSE booklet is being 
prepared and will be distributed through our sales outlets. 
Be sure you get a copy. 


GIDDINGS « LEWIS MACHINE TOOL CO. - -- 





GIDDINGS & LEWIS 


% Just to go back a bit to show continued progress, we % Here is the same plant modernized. Photo was taken 
offer this picture of the G&L parent plant taken in 1918, from about the same spot as the 1918 picture. This 
showing the old high bay machine shop. building was constructed over the old existing high bay shop. 


WAR DEPARTMENT EMERGENCY 
FACILITIES PLANT—ERECTED 1941 


% Interior view of the G&L War Department Emergency % Another view of interior of the new War Department 
Facilities Plant for manufacture of large horizontal milling Emergency Facilities Plant. 
machines. 
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HORIZONTALS FOR DEFENSE 
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350-PQ4HS MACHINE — 30 
SERIES MULTIPLE HEAD 
TYPE with 4/2"" spindle, 
1¥2"' diameter quill in each 
stock; 4 headstocks 
swiv@j 30° in either direction; 
OVER SIZE: 55°8"" long x 
26'6"* wi 19°6"* high. NET 
WEIGHT: 2 00 Ibs. 
® 
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560-T MACHINE—50 SERIES TABLE TYPE with 6°’ main spindle, 
2’2"" auxiliary spindle; 45 speeds to either spindle, 21 distinct 
independent feeds to Table Saddie and headstock units; NET 
WEIGHT: 140,000 Ibs. 
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780-P MACHINE: 70 SERIES PLANER TYPE with 8°’ 
main spindle, 3'/2"' auxiliary spindle; 36 speeds to either 4 4 
spindle; 18 feeds to table, headstock and column units, ry 4 
NET WEIGHT: 200,000 Ibs. 4 
*« 340-T MACHINE—30 SERIES TABLE TYPE with 4°’ Main 
spindle, 2°’Gauxiliary spindle; 36 speeds to either spindle, 
18 milling fpeds to table, saddle and headstock units; 
NET WEIGH® 25,000 Ibs. 
% 


. 
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360-F MACHINE—30 SERIES FLOOR TYPE with 6"' 
main spindle, 2'' auxiliary spindle; 36 speeds to 
each spindle; 18 milling feeds to column and head- 
stock units; NET WEIGHT: 50,000 Ibs. 


Largest Manufacturers of Horizontal 
Boring, Drilling and Milling Machines 
in a complete line of Table, Floor, 
Planer and Multiple Head Types. 


We make machines with spindle diameters 
from 2'2 inches to 8 inches inclusive 


~ GIDDINGS « LEWIS MACHINE TOOL CO. 


FOND DU LAC, WISCONSIN 














PREPARED BY THE SENECA FALLS MACHINE Co. ““THE Qo-owing PEOPLE” seEneECcA FALLS, NEW YORK 

















ROUGH TURNING 60 MM TRENCH BOMBS 






PROBLEM: To automatically rough turn 60 mm 
forged steel trench bombs previous to the cold 
nosing operation. 


SOLUTION: The Model “LR” Lo-swing Lathe, equipped 
with a Third Slide, was selected for this job because 
of its sturdy, compact design and the fact that the 
third slide permitted simplification of the tooling 
and easier operation by unskilled labor. 


Work comes to the machine centered at the boat-tail 
end. The bomb is held and driven with a three jaw, 
air-operated driver which grips the piece in the bore 
at the large end. A projecting stud fitted to the 
driver accurately locates the bomb longitudinally so 
that the correct wall thickness is maintained at its 
base when the small end is faced. This end is sup- 
ported by a revolving center mounted in an air- 
operated tailstock quill. 


The two outside diameters are turned with a 2-tool 
block on the front carriage—one mounted in a slide 





ON THE 
MODEL “LR” 
AUTOMATIC 






Close-up view of tooling with chip cover removed 


from front carriage. 


and controlled by a template machined to the speci- 
fied taper. The radius and chamfer adjacent to the 
large diameter is turned with a constant profile tool 
mounted on the third slide or overarm. The open end 
is faced and the flange beveled with two tools 
mounted on the rear slide, while the boat-tail end 
is faced with a third tool. An additional taper- 
turning tool block can be mounted on the front ‘slide 
when the long boat-tail is to be turned. 


Model “LR” Lo-swing is completely automatic—the 
operator merely loads and unloads the bombs and 
operates the starting lever. 
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Swiveling table gives greater capacity 


From another angle too, Knight Millers have unusual ca- 
pacity. For example, the template shown in the top illus- 
tration was four inches longer than the table travel but it 
was completely milled and bored at one setting by simply 
swiveling the table unit 
around the column to get the 
additional longitudinal ca- 
pacity. 


Example of 


KNIGHT Miller Capacity 


The large sub-press die 
shown in the center picture 
and the heavy machine 
casting shown in the bottom 
picture further illustrate 
Knight Miller capacity. Both 
pieces are large and heavy. 
The die was accurately 
bored and recessed without 
difficulty on the generously 
proportioned table unit. 
Ample spindle bearings 
made possible the use of a 
seven-inch boring head in 
boring the large diameter 
hole in the machine casting. 
At the same setting, the 
other hole and the recess in 
the top of the casting were 
* machined. 





WRITE FOR NEW CATALOG 










KNIGHT Miller CAPACITY enables users 
to turn out quality work at greater speed... 


In this day of specialization it is particularly de- 
sirable to have some equipment with a wide ca- 
pacity. Knight Millers meet this requirement. Large 
work or small—milling or boring, roughing or ac- 
curate finishing cuts—are all handled to equal ad- 


vantage on this wide range machine. 


* 








Catalog gives details 
on all these advantages 


BALANCED DESIGN: 


A balance unit that gives the maximum 
of service without sacrificing one quality 
for another. 


RIGIDITY: 


Firmness that insures high standards of 
workmanship and production volume. 


ACCURACY: 


The result of design as well as precision 
of workmanship, and the quality of ma- 
terials used. 


ACCESSIBILITY: 


From either a sitting or standing posi- 
tion, the operator always has a clear 
vision of the job—one set of simple, 
convenient directional controls, for both 
hand and power operation, within easy 
reach. 


VERSATILITY: 


Capabilities which greatly simplify many 
set-ups that would otherwise be difficult 
to obtain. 


PRECISION BORING: 


KNIGHT Millers have the necessary re- 
quirements for precision boring of jigs 
and fixtures, poll ve accurately locating 
and boring on a production basis where 
it is not economical to make special 
tools. 








W. B. KNIGHT MACHINERY CO. 
e ST. LOUIS, MISSOURI e 
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Uncle Sam’s latest Battle- 
ships, Cruisers, Destroy- 
ers, Aircraft Carriers, Sub- 
Tenders, Fleet Tugs and 
Repair Ships are being 
equipped with at least 
one—and in some cases 
as many as nine— 
REED-PRENTICE Lathes! 


ADVANTAGES WORTH CONSIDERING! 
% Spindle mounted in 4 precision TIMKEN bear- 
ings %& Anti-friction bearing construction through- 


REED-PRENTICE LATHES, as represented by the out headstock, end works, quick change gear 


14" x 30" Toolroom Model illustrated, are built to conform to mechanism and apron ye Automatic lubrication 
_ ° ° ° of headstock, carriage, end works y% 8 or 16 
rigid specifications laid down by the U. S. Navy for lathes to be Spindle speeds—49 thread and feed changes 


used in shipboard service. (41 on 20” lathe) 


Already over one-hundred vessels of our two-ocean Navy de- 
pend on Reed-Prentice Lathes to help keep vital mechanisms in 
good order, and additional ships now building in Navy and 
private shipyards will be similarly equipped. Still other Reed- 
Prentice toolroom and manufacturing lathes are serving the air- 
craft and many other defense industries with high production, 
ease and flexibility of operation and outstanding accuracy. 


Because of our greatly increased plant facilities, we are able to 
offer favorable delivery on lathes, vertical millers and other 
Reed-Prentice machines. Let us help you by analyzing your 
needs. 


TWO IMPORTANT FEATURES! 


The lever operated collet attach- Key drive taper spindle nose, shown 
ment, shown upper right, is available lower right, is standard on Reed- 
at extra charge. Convenient and easy Prentice lathes. This permits rapid, 
to operate, this takes collets /g”-1'4 accurate and positive placement of 
by 1/16ths. lathe chucks, face plates, etc. 





A ALN = 
REE D -P REN SY CE CORP. RE ale 


er 
YORCESTER, Looe Mass., U. 3. A. 





SIE ea 








S/V CUTTING 
OILS HELP YOU 
OPERATE WITH 

































SOCONY-VACUUM’s line of 
“correct’ cutting and soluble 
oils will help keep your tool 
costs low! 


They do that job two ways: 


@ FIRST —The high lubricity 
and pressure-resisting char- 
acteristics of these oils help 
keep tool wear ata minimum. 
That means you benefit by 
taking less time out for tool 
replacements. 


@ SECOND —Tools used with 
these oils can be recondi- 
tioned with a minimum of 
grinding. That assures you of 
maximum tool life. 
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Tool Costs! 











The Emblem of | 
75 YEARS’ PIONEERING 


in “Correct rrect Lubrication “ 
66-194 
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Here’s How BLACK & DECKER will Help You Step Up 


Maintenance Efficiency 


To help you operate your plant at 
maximum capacity, with increased 
efficiency from both men and ma- 
chines, Black & Decker offers— 


1. Dependable advice on tooling up, 
through the largest field force in 


the electric tool industry; 


2. 120 different types of portable elec- 
tric tools, a few of which are illus- 
trated here; 


3. The engineering ‘‘know-how” to pro- 
duce tools specifically designed to 
solve a definite problem; tools that 
will last longer, give more service; 


4. A convenient and informed source 
of supply, through leading distribu- 
tors in all principal cities; 


5. Prompt repair and parts service, 
through 26 factory-owned service 
branches from coast to coast. 


Ask your jobber or write us for complete 
catalog, or wire for a factory represen- 
tative to advise you on tooling up prob- 
lems. Address: The Black & Decker Mfg. 
Co., 7 16 Pennsylvania Ave., Towson, Md. 


FOR FASTER PLANT CLEANING use Black & 
Decker’s VACKAR Portable Electric Vacuum 
Cleaner. Cleans walls, ceilings, floors—sal- 
vages small metal parts and other material. 
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PLANT EQUIPMENT is kept in good order, with Black & Decker Electric Drills for general 


utility work. For smooth, precision jobs drill and drill stand are an ideal combination. Black 
& Decker Sanders, Portable Grinders are also widely used for maintenance work. 





J 
MAINTENANCE jobs, such as channeling are 
quick and easy with B& D Electric Hammers. 
Drill holes for anchoring machinery, demolish 
walls, chip and seale metal, shape timbers. 


LEADING DISTRIBUTORS EVERYWHERE SELL 
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SAWING JOBS are performed ten times faster 
with Black & Decker Electric Saws. Use them 
to cut shelving, bins, tote boxes. They also 
uncrate without damage to contents. 





SEND FOR FREE CATALOG 
Describes every type and model of 
the 120 Black & Decker Portable 
Electric Tools and over 1000 Tool 
Accessories. 
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@ Above view shows 12-inch Nichol- 
son Mill Bastard used to remove heavy 
burr raised in drilling set-screw hole 
for locking booster in shell. Aiso used 
on cut-off operations (see right). 


must be uniform...files must be right for the job 


There must be no compromise with 
maximum effectiveness in your Un- 
cle Samuel’s defense equipment .. . 
no faulty weapons—no faulty shells 
to jam our guns, go wild or fail at 
contact. There must be good tools 
to support the skill of the hands 
that make them. 

Here are pictured four hand-filing 
operations in a munitions plant in 
the manufacture of 3-inch anti-air- 
craft shells. The files being used are 
Nicholson. 

Because of their consistently high 
qualities for fast and accurate work 


—and because there is always avail- 
able The right file for the job— 
hundreds of thousands of Nicholson 
and Black Diamond Files are “en- 
tering the service’ each week. 

They’re in the Army, Navy, Air 
Forces . . . in the field and at sea 

. in shipyards, ordnance works, 
munitions plants, aircraft factories. 
They’re at work in every kind of 
direct or indirect defense industry 
requiring the use of files. They’re 
justifying again the reputation 
they’ve won through 77 years of 
peace and war-time history! 





BRASS FILES— For the wide demands of defense and other industries, 


there is a specially designed Nicholson or Black Diamond Brass File. 
Short-angle upcut and long-angle overcut enable both fast metal 
removal and smooth finishing. Sharp, high teeth bite deep with very 
little pressure; fine overcut produces small scallops and enables file 
to clear itself readily. At your mill-supply dealer’s. 


FREE TECHNICAL BULLETINS on special Brass, Aluminum, Stainless 


Steel, Foundry, Die-cast, Die-makers, Shear Tooth and Long Angle 


Lathe Files. Write us for your copies. 


NICHOLSON FILE CO. 


PROVIDENCE, R.1., U. S.A. 


(Also Canadian Plant, Port Hope, Ont.) 








NICHOLSON FILES «= 


FOR EVERY PURPOSE MADE INU. S.A. 


U.S.A. 
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Filing burr off a | band seat with a 10-inch 
Nicholson Mitl Bastard. 
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Removing slivers from edges of machined 
rotating band with a 12-inch Nicholson Knife File. 
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Illinois Engineers developed the first 
recognized standards for Involute Splines 


Previous to the approval of the Involute Spline System by the 
American Standards Association, Illinois Engineers had de- 
veloped definite dimensional standards for involute splines. 
These standards aided in broadening the use of involute 
splines in preference to straight splines and contributed 
greatly to the creation of the approved system. 


The advantages of the approved Involute Spline System 
are: 

1. Selective fits are possible because the splines are side bearing and 
fits are made on key thickness. 

2. The involute splines have a wider base thickness in both the shaft 
and fitting; therefore, have a much greater strength. 

3. The curved shape of a spline key is longer, resulting in a greater 
area of sliding surface. 

4. There are no outside diameter or root diameter fits. 


ILLINIIE 


HIGH SPEED 
PRODUCTION TOOLS 


Milling Cutters 
Ground Hobs 
Broaches 
Shaper Cutters 
Ground Form Tools 
Special Tools 
Die Filing Machines 
Gear Measuring Machines 


° 


MANUFACTURERS OF MI 
2501 N. KEELER AVENUE, CHICAGO, I 





INDUSTRY’S PRODUCTION PROBLEMS 


Cluster gear with invo- 
lute spline hole. 
Shaper cutter for large 
internal splines. 
Finishing broach, teeth 
relieved on sides. 
Spline broach for start- 
ing from round hole. 
Finishing broach of the 
progressive type. 


See Pages 
179-213 


Catalog E 


Transmission gear and 
shaft assembly with 
involute spline. 
Involute spline hob. 
Gauges for checking 
involute splines. 
Tapered spline gauge 
inserted in cluster gear 


for checking splines 
for selective fits. 


. The hobs for involute splines can be manutactured to 


closer tolerances than hobs for square keys because 
straight tooth profiles are used. 


the 285 standards. 


. With top grinding, only 19 hobs are required for cutting 
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Shakeproof Pro 
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formance feature 
to lower costs an i 
quality. This new a 

shows you how to® 
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FOR PURCHASING 
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HE new ShakepropmyCatalog No. 42 provides a 
complete and de ail 
proof Products. Its of ed and forty pages are 
filled with informatio ton 
interest for design , F 


presentation of all Shake- 


















uct is described in detail'e : AS Pye | U F iWe 
given. In addition, applicdion a ‘s 

other technical material helpful in : " Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
fastening efficiency has been included. Recive 2501 North Keeler Avenue Chicago, Illinois 


your copy of this outstanding fastening data book Plants at Chicago and Eigin, IIlinois 


ofs ’ : In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
r - 
by mai | mg @ equest on your company's station Foreign. Licensees: Barber and Colman, Ltd., Brooklands, Manchester, England 


ery—copies will be distributed as soon as available. Carr Fastener Co. of Australia, Lid., Royal Park, South Australia 


SEMS Fastener Units @ Lock Washers @ Locking and Plain Terminals @ Thread-Cutting Screws @ Locking 
Screws @ Spring Washers @ Radio and Instrument Gears @ Engineered Shakeproof Parts @ Special Stampings 












THE U.S. OFFI 


ANNOUNCES 


IMMEDIATELY AVAILABLE: 


5 ON THE ENGINE LATHE 
1. Rough Turning between Centers 
2, Turning Work of 2 Diameters 


3. Cutting a Taper With the Com- 
pound Rest and With the Taper 
Attachment 


4. Drilling, Boring and Reaming 
Work Held in Chuck 


5. Cutting an External National 
Fine Thread 





5 ON THE MILLING MACHINE 
A. The Milling Machine 
1. Cutting Keyways 
2. Straddie and Surtace Milling to 
3. Straddle Milling 
4. Plain Indexing and Cutting a 
Spur Gear 


3 ON THE VERTICAL BORING MILL 


1. Rough Facing, Turning and Driill- 
ing on a Vertical Turret Lathe 


2. Rough Facing and Boring and 


s * 
5 ON PRECISION MEASURING 
1. The Steel Scale 
2. The Micrometer 
3. Fixed Gages 
4. Vernier Scale 


5. Height Gages and Standard 
indicators 





THESE 32 TiTLES 
WILL BE RELEASED SOON: 


3 On the Shaper 2 On the Lathe 
2 On the Radial Drill 1 On the Sensitive 
5 On Benck Work Drill 
5 On Bench Work and = 2 On the Vertical Drill 
Centering 10 On SHIPBUILDING 
2 On Action of Single-Point Cutting Tools 
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CE OF EDUCATION 


Ph on UR ES har help 70 teach 


sHoP WORK! 


Fifty 16mm Sound on Film Subjects 


> 7 The Whole Country has hoped for some method by which the 

. ’ training of defense workers might be hastened. Workers them- 

selves have been anxious to acquire specialized skills. Now here is a pow- 
erful aid—in motion pictures that help to teach machine shop work! 


K y 
Produced for U. S. Government — These films were made 
under the direction of the U. S. Office of Education, Federal 
Security Agency. These important teaching tools were primarily designed 
to aid and expand the nation’s defense effort. 


: 7% 
->* Accurate... Authentic — The pictures are accurate ...authen- 
’ etic. They conform to the best methods in machine shop practice. 
They were supervised by old line experts. Leading American industries 
cooperated in their making. Those who have seen them call them one of 
the greatest contributions ever made to American industry and American 


workers. 


Low Cost— These instructional films are being sold at the 

4 * lowest possible cost to give them the widest possible use. Your 

cost is less than $9.00 per reel! All subjects are available in 16mm Sound 

On Film. Eighteen titles are now ready. Every training school, every fac- 

tory, every plant maintaining machine shop activities needs these great 
teaching aids! 


FREE CATALOGUE! Send today for free catalogue describing 


each film listed at the left. We will gladly put you on our mailing 
list for information about future releases. Address all inquiries to: 


Distributors for 
THE UNITED STATES OFFICE OF EDUCATION 


Address 


Castle Films: RCA Bidg. Field Bidg Russ Bidg 
> neorest 


New York Chicago San Francisco ( 
office 


Please send immediately FREE catalogue describing THE UNITED 


” 


STATES OFFICE OF EDUCATION’S “Teaching Too!s for Defense Workers. 
Name 
Address 


City - — State - AM-11 
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FASTER CUTTING 


The better cooling and lubricating job 
performed by Tycol Transparent Sul- 
phurized Cutting Oil is effecting material 
savings in time and enables greater out- 
put even on the toughest of steels. 


LONGER TOOL LIFE 


Tools that work under Tycol Cutting Oil 

have a long useful life. Regrindings are 

cut materially and the problem of chips 
welding to the tool is minimized. 
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like a CARNIVAL WaT 


...- until they discovered 
TYCOL CUTTING OIL 


Disappointment mounted in the plating and machining depart- 
ments of one of the world’s largest manufacturers of precision 
instruments like that in the carnival watch winner whose prize 
quickly tarnished. Little wonder, for after machining, bronze 
and copper parts tarnished — became discolored. 

Then the change to Tide Water Transparent Sulphurized Cut- 
ting Oil—and what a change. Gone are the headaches, for 
operations now go smoothly. Steel, copper, bronze—all are 
machined without discoloration. No longer must the oil be 
changed for each different material, yet results are uniformly 
good throughout. Add to this the fact that since going on the 
job Tide Water Cutting Oil has promoted greater tool life and 
more pieces per grind. 

Possibly you are dissatisfied with some phase of your plant 
lubrication. If so call in a Tide Water engineer to survey your 
operations. He will recommend from Tide Water’s complete 
line of industrial lubricants the one designed to do your job 
best. For full details write to the Tide Water Associated Oil 
Company, 17 Battery Place, New York, N.Y. 


Regional Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 


TIDE WATER ASSOCIATED OIL COMPANY 


Eastern Division: 17 Battery Place, New York, N. Y. 


Veedol Motor Oil is another well-known product of the Tide Water Associated Oil Co. 
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OCTOBER WAS A MILESTONE MONTH 


There have been three other such milestones for 


civilian uses of aluminum during the past 18 months. 


WHEN, ON MARCH 25, 1940, the price of Alcoa Alumi- 
num ingot was reduced from 20c to 19c 
a pound, it automatically increased the 19 
number of civilian applications where 


using aluminum would be good cost arithmetic. 


Every application carries its own special set of con- 
ditions. They determine how much you can pay to 
save a pound of weight, to get extra heat conductiv- 
ity, or reflectivity, or what not. 19-cent ingot widened 


the circle of aluminum’s usefulness. 


AUGUST 1, 1940 WAS THE SECOND milestone. Econ- 
omies growing out of greater volume of manufacture, 
and economies stemming from continuing research, 
brought the announcement of 18-cent 
ingot. The civilian manufacturer look- 
ing to his future could see, in the 


offing, more ways to use aluminum than ever before. 


Perhaps you were one of the thousands who filed 


away in your book of futures the reminder that 


AMERICAN MACHINIST 


“when this thing is over, we must figure on using 


more Alcoa Aluminum.”’ 


THIRD MILESTONE showed up almost before you 
got that note made. November 18, 1940 saw an- 
other reduction on Alcoa Aluminum ingot to 17c 


a pound, making a total reduction of 15% 


in the midst of a general seller’s market. 1 } , 
\ 


Defense got most of the immediate 
benefit, but the future of aluminum for you, and 


you, and you, was writ larger than ever. 


THEN CAME 15c INGOT, effective Oct. 1, 1941, with 
accordant reductions in fabricated forms of Alcoa 
Aluminum. This means that the arithmetic of 


weight saving is all new, since last you 


figured on using this versatile metal in } LK, 
' 4 7 


a civilian application. When the emerg- 
ency is over, the fact is that all your old material 


cost comparisons will be as dead as a dodo. 


THE ARITHMETIC IS NEW; but the fundamentals just get 
more so! More than ever, the strong alloys of Alcoa 


Aluminum are the answer to lightness with strength. 


ALUMINUM COMPANY OF AMERICA 
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B. & B. Special Puri 


ASSURE LOW MACHINING COSTS 


sturdy, simple, fast, smooth operating 














| OTHER SPECIAL-PURPOSE B & B SHELL MACHINES 
: AVAILABLE FOR OPERATIONS NOT SHOWN 


BARNEY MACHINERY ¢ 


Established 1911 





> SHELL LATHES 


Range—75 to 155 m.m. Each built to perform a specific oper- 
ation—arranged for multiple tooling—powered for carbide 
tools. 











WIRE COLLECT, OR WRITE FOR COMPLETE 
DETAILS AND SPECIFICATIONS 


f 
UNION TRUST BLDG. 
J ” PITTSBURGH, PA. 


lwith Features you have 
a b a/ways wanted! 


pom for point—including its sur- 
prisingly low price, massive 
design and construction—you will 
find this DELTA-Milwaukee carbide 
tool grinder incorporates the things 
you have always desired in a ma- 
chine of this type. 
Designed to insure accuracy and 
long life—manufactured by modern 
-_ JA precision methods — so low in cost 
\ ' Y 4 that it can be used in any shop, large 
§ or small. It is equipped with one No. 
SPECIFICATIONS . i 60 Silicon-carbide se and one No. 


120 grit Silicon-carbide wheel, the 


This new Delta Carbide Tool 
Grinder has 13%" x 8" tables 
with 2" x 1%" grooves for fix- 
tures. Tables tilt 30° toward 
wheels and 45° away from 
wheel. Supplied with one No. 
60 Grit and one No. 120 Grit 
Silicon Carbide Wheel. Wheel 
sizes: 1" wide x 6” in diam- 
eter with a 1” face, and a 
1%" hole. (Standard Diamond 
Wheels can also be used). 

Reversible % H.P. motor with 
self-sealed ball bearings — 
lubricated for life. Speed: 3450 
R.P.M. with surface speed of 
5200 R.P.M. Furnished with 
one water pot and adjustable 
light fixture. Sub-base is re- 
movable for easy cleaning. 
Reversing switch built into 
base. Available with wide 
range of motors to fit all needs 

in choice of bench or 
pedestal models. 


Send for Full 
INFORMATION 


Fill out coupon for full de- 
tails, specifications and 
prices on this new Carbide 
Tool Grinder. 


first for preliminary grinding — the 
second for producing a perfect cutting 
edge. So accurate is the machining 
on this grinder that it runs absolutely 
true, free from vibrations so that accu- 
rate, delicate grinding can be done. 

Table tilts 30 degrees toward wheel. Note con- 


venient indicator which shows exact angle at which 

table is set. 

Table tilts 465 degrees away from wheel. Table is 

c!amped in place by two large convenient star wheels 

below sub-base. 

Easy to clean this grinder! Table and sub-base 

easily removed by loosening only two bolts. Sludge 

scraped and washed away in a jiffy. 

Pencil test. This urretouched photo shows ordinary 

drawing pencil standing on edge of table with grinder 

coing full speed. No vibration here! 

“— gage with tilting graduated head rides in 
%" groove in accurately machined table. 

) will also take special fixtures. 
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with Quick-Make and Quick- Break 
silver Alloy, Double Break Contacts 
—— anf 





15g hp, ov 
3 hp, 220 ¥ 
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ALSO AVAILABLE IN FLUSH MOUNTINGS FOR WALLS AND MACHINE BASES 
ALLEN-BRADLEY — 
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MULTIPLE SPINDLE 
MACHINES =. 
CUTTER 

SHARPENERS 
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* * a * @A Keleket Industrial X-ray Unit 


in a U. S. Government Arsenal. 
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| Deleting 
Flaws with. KELEKET X-RAY! 


OVERNMENT arsenals take no chances with the quality of 

material used in armament production. For six years the 

200,000 volt KELEKET X-ray apparatus shown above has been 
~s used for inspecting castings and welded parts. 


By deteciing flaws in castings before machining, and in welds 
before further fabrication, time, effort and money are saved, while 
assuring the highest quality in the finished product. This method of 
investigation has been used for years at the government arsenals, 
and X-ray inspection is now considered essential to speed pro- 
duction and maintain the quality of defense materials. ss ee eee 


As we have been specialists in the creation of X-ray apparatus .- 





. e 
Pe ee ied 
. 





ey-Koett Mig. Co. 







: . The Kell t ° 
for more than forty years, our engineers can offer valuable * 228 West Fourth Street. Keleket Equip- 
~ Covington, Tyigation, please advise me Nt T inepection © 


assistance in the use of X-ray inspection for your plant. We will . without obligation. pleat in this 






study your specific requirements and make practical recom- * ment can be 
mendations for speeding the inspection of parts and materials. ---- Title 
Mail the coupon today for more detailed information. _ Name 


Firm Name 


THE KELLEY-KOETT MFG. CO., COVINGTON, KY. < xascess State 


Representatives in 64 Cities a... cae ee ST eee ee 
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A modern Warner & Swasey Turret Lathe of 194!. 
Built to take the heaviest cuts at high speeds while 
maintaining tolerances undreamed of a decade ago. 


Both Coolant and Lubricating Pumps are standard on 
all sizes of Warner & Swasey Turret Lathes. In the 
close-up picture, the machine is a 3-A Warner & 
Swasey Turret Lathe. The pump at right in this pic- 
ture is a Viking Lubricating Pump and the one at the 
left is a Viking Coolant Pump. 









WARNER 


(sect ove WARNER « SWASEY TURRET LATHES —> Gare 


Turret Lathes 


) Cleveland 


VIKING PUMPS BY MACHINE 
TOOL MANUFACTURERS IS A 
TRIBUTE TO THE ABILITY OF 


THESE PUMPS: :_: 
































% We note with interest the tremendously big job the 


NO INTRICA TE MECHANISMS machine tool industry is doing. It reflects the Ameri- 


can spirit that is undaunted in the face of all obstacles 
NO POWER OR EFFICIENCY WASTING and steps forward to meet emergencies and master all 
CAReeTS . - . ae situations. Ours has been a most active part in this 
achievement for we too have been working at top 
speed to furnish pumps for many of the well known 
machine tools that are being called upon for the ex- 
ceptional in production. 





It is with a sense of satisfaction that we think of Viking 
Pumps in the midst of the toughest and most important 
defense production jobs performing dependably and 
continuously as more and more demand is made of 






the machines of which they are a vital part. 
Every Viking Rotary Pump, regardless of size or style, employs 


the same simple ''2 moving parts" principle . . . the famous 
principle that reduces pump wear, cuts repair and replacement : - 
costs in half, makes servicing a quick, inexpensive job. Careful planning, patience, and a lot of hard work 


have been ours too as we stepped up production to 
meet America’s needs for our types of pumps. We 


There is a Viking Rotary Pump built for 


have added extra shifts, overtime hours have been in- 
each one of these requirements—to lift a creased, new workers have been trained —in fact 


liquid, to pump “light liquids,” to pump everything has been done here at the Viking plant to 


“heavy liquids,” to pump against pres- meet an emergency. 


sures, to deliver a steady discharge, to de- Every pump that comes out of the Viking factory is 


liver large or small capacity. required to pass through our testing room and measure 
: up 100%—otherwise back it goes—it’s your guarantee 
Special bulletins are available, giving you of finer pumping service, of fewer repairs, of low-cost 


complete details. operation. 


"4 18 ue CEDAR FALLS.IOWA 
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What does it take to smooth 
a Warbird's Feathers ? 


A wingspread of 212 feet 
...every inch preened 
sleek as satin! The per- 
fect smoothness of the 
metal sheathing on Amer-— 
ican warbirds like the 
B-19, world’s mightiest } 
bomber, isn’t there for 
looks. It’s essential to 
top performance. How do 

they get the flawless 

sheets of metal used to 

make airplanes? They're 
rolled out by the ton by 
giant steel rolls. And 
keeping the surfaces of 
these rolls ground to 

almost perfect accuracy 

and finish is another 
of the vital contribu- 

tions of Carborundum— 
made wheels to America’s 
defense. 








Thousands of other products for defense and 
for normal needs are made by the rolling 
process. Plate glass for your car, steel 
rails, plastics, tin plate and paper are 
only a few. And since their surfaces can be 
only as perfect as the faces of the rolls 
that roll them, finish is highly important. 
Today, surface quality of rolls can be main-— 
tained to within a millionth of an inch by 
the use of Carborundum—made grinding wheels. 





The same skill and experience that have helped ) 
develop modern roll grinding techniques are at 
your disposal, too. Whatever your use of grind— 
ing wheels or coated abrasives, Carborundum 
engineers can help you. Send for your copy of 

"Theory and Practice of Roll Grinding"-—Form No. | 
A-786. Write The Carborundum Company, Niagara 

Falls, New York. 
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) To ALL IN 
50 YEA 
Carborundum and Aloxite are registered trade-marks of 


and indicate manufacture by The Carborundum Company —— 
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This Battery of &) 


-CONJECTO 
GAS-FIRED FURNACES 


WORKS DAY and NIGHT, 
ANNEALIN G and 
CARBURIZING PARTS DEAD 


IN TURRET LATHES! 
































Automatically Controlled Furnaces (two 
shown in photo). In these furnaces the 
unique burner system of Conjecto firing 
makes possible a temperature range of 600 







@ The manufacture of machine tools repre- 
sents one of the most vital phases in the 
nation’s drive for preparedness... and 
Surface Combustion Furnaces are playing 


Pe 


* 








an important role in this industry's ever in- 
creasing output volume. As an example, let's 
look into the plant of this prominent turret 
lathe manufacturer, Warner & Swasey. Al- 
most 100% of their capacity is for defense, 
either directly or indirectly...they’re working 
24 hours a day, seven days a week, to speed 
the output of turret lathes...and, for their 
annealing and carburizing of gears, washers, 
lock bolts and miscellaneous steel parts, they 
have a battery of four SC Conjecto Gas-Fired 


to 2000° F. with extremely close control at 
all temperatures. 

This case is merely one of many... just 
one example of SC’s contribution in the 
Machine Tool Industry's drive to new pro- 
duction heights. If you’ve a heat-treating 
problem, or require a particular furnace de- 
sign for your particular product, call in our 
engineers... they'll analyze your situation 
and recommend suitable SC applications. 
SURFACE COMBUSTION CORPORATION - TOLEDO, OHIO 
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'ANUPACTURERS OF INDUSTRIAL FURNACES 
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JANITROL GAS-FIRED SPACE HEATING EQUIPMENT 


COMBUSTIG 


AND KATHABAR AIR CONDITIONING SYSTEMS 























‘®@ A HOT WORK 
DIE STEEL 


‘The tempo of today’s defense preparations is greatly acceler- 
ated by the modern methods employed in shell manufacture. 
LATROBE is doing its part by making available L.P.D., an ideal 
hot-work steel for shell punches and dies. L. P. D. offers excellent 
resistance to wear at high temperatures, and affords maximum 
precision in the many operations requiring hot forming dies. 
Write for your copy of our special bulletin on L. P. D. 


ELECTRIC STEEL COMPANY 
MAIN OFFICES and: PLANT -- LATROBE: PENNSYLVANIA 
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* Of all raw materials... 
Facts are the scarcest / 





net division now has available fire pro- 
tected housings for guarding valuable 


4 


¢ gu away the machinery of manage- 


ment—business systems—and you 


hlehem Steel Corporation 

Y. Shipbuilding Corporation 
1 Motors Corporation 
riss-Wright Corporation 
News Shipbuilding & 


1. Du Pont De Nemours & Co. 


'solidated Aircraft Corpora- 


jon 


Seeeaeaze 


SAFE-CABI 


Dock Co. 
L. Martin Company 


sweep right off the board our entire De- 
fense Program. We can’t go ahead with- 
out records—yet, we can go ahead a lot 
faster by gaining greater control over 
recorded facts—the scarcest of all raw 
materials, Today, as never before, the 
volume of paper-work and record-rou- 
tine is reaching flood proportions. To- 
day, as never before, the facts engulfed 
in this ocean of paper must be accessi- 
ble. 

That’s why Remington Rand Business 
Equipment and Kardex Visible Systems 
of Business Control are serving in every 
defense industry and in all branches of 
Government. They bring to the surface 
hidden facts, prevent delays. They speed 
production, cut costs. They create con- 
trol, eliminate guessing. 

Remington Rand’s famous Safe-Cabi- 


beeeecent 


NETS 


records — maps and specifications and 
card indexes and correspondence—from 
the threats of sabotage and accidental 


fires. 


Remington Rand Knows the 
Answers to your Record Problems 


Remington Rand, in cooperation with 
many leading defense manufacturers, 


MEEIIETIT ii 


has developed efficient PRODUCTON, 


PROGRESS, PLANNING, 


SCHEDULING 


and 


MATERIALS 
PRIORITY REC. 


ORDS. This experience and knowledge 
is recorded in printed, illustrated educa- 
tional releases. You may now enjoy the 
benefits of this production-research with- 
out cost or obligation simply by phoning 
our local office, or, writing directly to 


Remington Rand _ Ine., 


York. 
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MODERN SAFE-KARDEX 


OLDERS OF $50,000,000 OR MORE IN DEFENSE CONTRACTS 


United Aircraft Company 

Douglas Aircraft Company 

United States Steel Corporation 

Seattle-Tacoma Shipbuilding 
Corp. 

Boeing Airplane Company 

Bath Iron Works 

General Electric Company 

Ford Motor Company 


and REMINGTON 


Electric Boat Company 

North American Aviation, Inc. 
Cramp Shipbuilding Company 
Speery Corporation 

Bendix Aviation Corporation 
Western Cartridge Corporation 
Consolidated Steel Corporation 
Baldwin Locomotive Works 


Los Angeles Shipbuilding and 
Dry Dock Corp. 


Buffalo, 


New 


SAFE-FILES 


American Car & Foundry 
Corporation 


American Woolen Mills 
Chrysler Corporation 

Packard Motor Car Company 
Tampa Shipbuilding Company 
Republic Aviation Company 
Gramman Aircraft Corporation 
American Locomotive Company 
Ingalis Shipbuilding Company 


RAND serves them all: 























For economy's sake 
—standardize on 


H-W QUALITY TAPS 


FINISHED AFTER HARDENING 






| Hee comprehensiveness of the 
HANSON-WHITNEY line of Taps 
makes it possible for tap users to 
meet every conceivable condition 
and solve every kind of tapping 
problem. 


Economy in use and superior quality 
of work done by HANSON- 
WHITNEY TAPS are advantages 
achieved through modern, scientific 
production methods. All H-W TAPS 
are finished after hardening, thereby 
insuring greater accuracy and more 
holes between grinds. 


Your tapping problem may be differ- 
ent—your tapping requirements may 
be many and varied, but you can 
standardize on economy by standard- 


izing on HANSON-WHITNEY TAPS. 


THE HANSON-WHITNEY 


MACHINE COMPANY 


HARTFORD * CONNECTICUT 
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Domestic Representatives 


MACHINERY and SMALL TOOLS—New York, L. C. 
Bigelow & Co., Inc.; Rochester, A. G. Brice; Pittsburgh, 
William K. Stamets; Detroit, Nelson Sherburne, Jr.; Los 
Angeles, A. C. Behringer; St. Louis, W. H. Scheer. 
MACHINERY ONLY—Philadelphia, Lloyd & Arms, Inc.; 
Cleveland, William K. Stamets; Chicago, Marshall & 
Huschart Machinery Co.; Dayton, Seifreat-Elstad Machin- 
ery Co.; Cincinnati, Seifreat-Elistad Machinery Co. 
SMALL TOOLS ONLY—Philadelphia, General Tool Sales 
Co.; Cleveland, George A. Whalon; Chicago, M. Ray 
Pearce: Dayton, George Langen, Jr.; Cincinnati, George 
Langen, Jr. 
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from the complete 


HANSON-WHITNEY 


line .... 
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Drilling and reaming holes 


in machine gun bodies. 
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E LAVAL Coolant Clarifying Systems 
keep grinding coolants free from 
harmful, abrasive and metallic sediment 
—make possible closer grinding limits... 
lessen the likelihood of distortion of work 
or the starting of fatigue cracks... and 
cut down materially on the time required 
for hand-finishing processes. 
Furthermore, wheel life is definitely 
prolonged, softer wheels can be used and 
the useful life of both oil and aqueous 
coolants is greatly increased. 
Accordingly a De Laval Coolant Clari- 
fying System can be a definite aid to your 
grinding department in meeting today’s De Laval engineers 
demands for greater, speedier and finer are glad to discuss spe- 


quality production. cific problems and make 


THE DE LAVAL SEPARATOR COMPANY recommendations with- 
165 Broadway, New York 427 Randolph St., Chicago out obligation. Write for 
DE LAVAL PACIFIC COMPANY, 61 Beale St., San Francisco literature giving further 


THE DE LAVAL COMPANY, Limited . 
Montreal Peterborough Winnipeg Vancouver details . 


DE LAVAL 3.3.2.5*.% 


for GREATER GRINDING EFFICIENCY 


128 AMERICAN MACHINIST 























Weres OWE substitute thats 
actually am tinprovement [~ 








* The word “substitute” in a great 
many minds means something inferior. 
That’s far from the case with DBL High 
Speed Steel. This low-tungsten molyb- 
denum steel is a patented prodret, devel- 
oped and perfected several years ago by 
our Research Staff for the express purpose 
of fully replacing high-tungsten ““18-4-1” 
for strategic reasons. 

DBL fully replaces 18-4-1 in perform- 
ance. It cuts as well or better in 85-90% 
of all cases—you won't lose a single 
minute’s production. It heat-treats in the 
same equipment and by the same methods 
as 18-4-1, too—you'll have nothing new 
to learn, and nothing new to buy. And, as 
a bonus value, DBL costs less than 18-4-1 
and is somewhat lighter—you get more 
pounds per dollar, and more tools per 
pound. 

@ Changing over to DBL High Speed 
Steel actually brings you advantages! 
All you need is the “DBL Blue Sheet,” 
which contains full technical data. Mail 


the coupon below for your copy. 


ALLEGHENY LUDLUM 


STEEL CORPORATION / 


ool Steel Dwisien 
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DDL 


HIGH SPEED 
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Allegheny Ludium Stee! Corporation 1-160 | 

Oliver Building, Pittsburgh, Penna. : 

Send me a copy of the “DBL Blue Sheet.’’ | 

PITTSBURGH, PA. seas 
ADDRESS “ 
ee J 
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ALL DAY...AND 
FAR INTO THE NIGHT 


to maintain Scully Service! 
































HIS business of working day and night is no mere talk! 
Every one of the eight Scully warehouses is on the job at 
all hours to provide the type of service that has made the Scully 
name famous. Do you need steel, steel products, copper, brass, 
tools, equipment or machinery? Perhaps we can help vou out. 
We can still make immediate shipment of many items. Call us. 
You will get prompt, courteous attention—and every bit of co- 
operation we are able to give. 
And if you don’t have a copy of the handy 1941 Scully Stock 
List and Reference Book, ask for one — it’s free. 





SCULLY STEEL PRODUCTS COMPANY 


Distributors of Steel, 
Steel Products, Copper and Brass 


Warehouses at CHICAGO A, CLEVELAND - PITTSBURGH 


ST. PAUL - MINNEAPOLIS 4 , BOSTON <: BALTIMORE 
NEWARK, N.J. <= ST. LOUIS 


The Mark of Quality \» | The Mark of Service 
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The Miracle Cutting Tool Metal 


® Tantung ‘‘G”’ is not steel, not cemented carbide, but a miracle metal that com- 
bines many advantages of both: 


HARDNESS for Long Production Runs... red hardness far higher than that of any 
steel permits longer runs at double the usual cutting speeds on most jobs. 


STRENGTH for Shock and Vibration... unequalled on interrupted cuts, on scale and 
hard spots, and on older machines. Especially recommended for ‘‘borderline”’ jobs 
where carbide tools are hazardous, and steel or other alloy tools require constant 
grinding. 

TANTALUM to Resist Chip Wear... Tantung “G’’ contains Tantalum Carbide, pre- 
viously used only in the best cemented carbides. It reduces chip wear and enables 
these tools to cut the toughest, stringiest steel. 


Tantung ‘‘G”’ Tools are setting records that everybody is talking about. Put these 


miracle tools to work in your shop today. Call the nearest Vascoloy-Ramet 
Factory Branch and get prompt delivery of stock sizes. 


VASCOLOY-RAMET CORPORATION 


NORTH CHICAGO « ILLINOIS 


BIRMINGHAM: 3-2905 + BUFFALO: Washington 7716 * CHICAGO AREA: Rogers Park 9500 
CINCINNATI: Main 5387 + CLEVELAND: Cherry 0278 + DETROIT AREA: Madison 6300 
HARTFORD: 32-5197 + MILWAUKEE: Broadway 311] - NEW JERSEY AREA: Journal Square 2-223! 
NEW YORK AREA Worth: 2-3923 + PHILADELPHIA: Rittenhouse 8360 + PITTSBURGH: Atlantic 9699 
PROVIDENCE: Dexter 1271 + ST. LOUIS: Newstead 3110 + SYRACUSE, 3-0334 


TOOLS THAT GET THINGS DONE 








Wr: Machinst- 


HERE S THE BOOK 


ee ee 


PTT WLLL 









ee a ee. 


~eaecseeses* 


OO LAME ELS KVM 
»! 


1» 


~ may 
. Prod th 
nt ee 


Jews 4e- 


cot 


“COM 
NG STEED Janis 











ak aah SPOR 









Nearly all the facts you need to know about the selection, 
making, use, and maintenance of Carbide Cutting Tools are 
packed into the pages of this 64 page, 2 color, pocket 
size handbook, just off the press. It’s yours for the asking 
... a Firth-Sterling contribution to the National Defense 
effort, where practical knowledge of Carbide Tools is 
essential to increased production. Every machine tool 
operator and apprentice, tool engineer, tool room fore- 
man, machine shop superintendent, or anyone concerned 
with the purchase, use and care of small tools, should 
have this invaluable book. A request on your company 
letterhead or on the coupon at the left will bring your 
copy by return mail. The supply is limited, so act at once. 





Firth-Sterling Steel Company, 
McKeesport, Pa. 

Please send my copy of the USER’S 
HANDBOOK OF FIRTHITE SIN- 
TERED CARBIDE CUTTING 
TOOLS to 
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RTAGE HERE 


--» MAKES THEM AS THEY NEED THEM 


Slow delivery on vital replacement parts — the re- 
sult of a sharp increase in demand — causes no 
headaches in those more fortunate shops which are 
equipped for making their own spare parts .. . 
with the aid of Airco Gas Cutting Machines. Ma- 
chinery and tool parts, frames, sprocket teeth, 
gears and cams are among the many parts which 
are quickly and inexpensively flame cut in any 
quantity needed and as needed by this modern 
Airco all-purpose cutting tool. 

Still further speed of fabrication with resultant 


MAGNOLIA-AIRCO GAS PRODUCTS CO. 


lower costs are obtainable by cutting stacks of 
piled plates with a single oxyacetylene torch and 
by simultaneously cutting of identical shapes with 
several torches. 

Airco makes available to its customers the serv- 
ices of a specialized staff to assure most efficient 
use of the oxyacetylene flame and electric arc in 
the making of numerous repairs and replacements 
necessary to maintain equipment in first class con- 
dition. Write the Airco office nearest you for full 
details. 


Reduction 


“¥) General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


IN TEXAS 


PRINCIPAL CITIES 
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UP TO 98.6% 
OF YOUR 
CUTTING OIL 





Ou recovered from chips 
Tolhurst machine in iow yon le 
The record breaking oil recoveries made with 
TOLHURST Chip Wringers are accomplished by 
utilizing centrifugal force. No steam is used, 
thereby eliminating any loss of oil through 
emulsification. Unskilled help can _ operate 
TOLHURST Chip Wringers efficiently. They save 
floor space and man power over other types of 
wringers. 


Reduce Tool Wear 


Tool room records show reductions in tool wear 
up to 50%, after installing Tolhurst Chip Wringers. 
Tolhurst Chip Wringers recover the highest per- 
centage of cutting oil on metal chips of any type 
of equipment. This plentiful daily supply of re- 


scientious use of cutting oil .. . effects a remark- 
able reduction in tool wear. Tools require less 
attention, and there are fewer interruptions in 
production. Accuracy is maintained. Costs are 
lowered. Investigate TOLHURST Chip Wringers 
for lower cutting oil costs and less tool wear. 
Use the coupon below to get details and prices 


UO HENOIRS W 


CHIP WRINGERS 


TOLHURST DIVISION 


American Machine and Metals, Inc. 


















n 
t Centrifugal Divisio 1 
; A 7304 Tolhurst St., East — 
i%, 888 | Please send me FREE litera ur 
es) | ESEHURST Chip Wringers- 











@ Group of typical ma- 
chine tool parts made of 
AMPCO METAL, resistant 
to wear, ‘squashing out,"' 
and shock loads. 


AMPCO protects viTAL 


PARTS AGAINST FAILURE 


®@ “Down” time, due to the necessity of replacing 
worn or weakened parts in machine tools, results 
in loss of service and disrupts production lines. 
Bronzes in vital frictional parts must help main- 
tain continuous, uninterrupted operation. 

Over sixty machine tool manufacturers have stand- 
ardized on parts made of AMPCO METAL, an 
alloy of the aluminum bronze class, because of its 
stubborn resistance to wear, impact, and failure. 
They know by actual experience that longer service 
life, freedom from breakdown and delay, less 
maintenance and fewer replacements follow the 
use of AMPCO METAL. Typical parts are bush- 
ings, bearings, gears, worm wheels, shifter forks, 
lead serew nuts, liners, gibs, sleeves and shoes. 








Build this trouble-free, 
mPpco LITERATURE wear-resistant bronze into 
A available your machines. Give your 
meco METAL. catalogue customers less “down” 
oe dustrial Bronzes time and more continuous 
Ampcoloy—!neus production through the 
Catalogve = coated Alu: - of Ampco |} : 
amocotrade Comey iting use of Ampco_ bronzes. 
minum Bronze ; Ask our engineers for 
al Metal in Machine recommendations. We will 
aon tal in Bushings send you’ the bulletin, 
AmpCO enc *Ampco Metal in Machine 
Ampco Metal sd Dies --Resis Tools” upon request. 
co Meta! ! 
a yo ™ Aircraft \ 
co Me trifuga 
sree Maal" Custos! | AMPCO METAL, INC. 
Castings | etal in Heavy 5 
Ampco. epartment AM-1141 
Machinery | in Gears . - 
Ampco Meta Milwaukee, Wisconsin 
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seh w-r-m orem THE AIRCRAFT INDUSTRY ADOPTS 


equal efficiency. The large 


gasoline tank parts being 

pressed at the Douglas Santa a © 

Monica plant are typical of the a S rave rs F 
H-P-M “all 


important role 


Hydraulic’’ equipment is play- 


ing in industry's “all-out’”’ de- 

fense production. What is an 0 er rp 
Your Pressing Problem? 

THE HYDRAULIC PRESS MFG. Co. 


sven FOR DEEP METAL DRAWING ~ + 
District Sales Offices: New York, Syracuse, 


Detroit and Chicago. @ Representatives in Principal Cities 


Upper gasoline tank section for Douglas C-47 
cargo carrier or troop transport Specifications 
10-54” deep * 77-%4" long x 32-44" wide. Ma- 
terial .064” thick Alum sheet 380 





taken 
‘GREAT SUBSTITUTE 


D> to Make Good ina 


HIGH SPEED 
FIELD! 


In the Field of 
High Speed Steels 
Ingersoll D-B-L 
is Making Good 


Many shops that formerly used only Hack Saw Blades made of 
“18-4-1" are today enthusiastic over the fine performance of.. 


=, | INGERSOLL DBL 


include: efe Produced under exclusive license arrangement 
*6* with Allegheny-Ludlum Steel Corporation 





Alloy Steels 


as So satisfactory is this Tungsten-Molybdenum High 
Tillage Steels Speed Steel as produced by Ingersoll, that its continued 
xe 7 oi ngamaeg wide use is assured even after the present emergency 


Knife Steels is past. 

a Steel The outstanding characteristics of Ingersoll 
yp er Steel) D-B-L Steel for Hack Saw Blades are high 
Stainless Steels and impact resistance, tough cutting edge, relative 


Saw = are freedom from decarburization, and a lower cost. 


—- Specify Ingersoll D-B-L Steel on orders 
for Hack Saw Blades 





INGERSOLL STEEL & DISC DIVISION 
BORG-WARNER CORPORATION 
NEW CASTLE, INDIANA 


Plants: New Castle, Ind.; Chicago, Ill.; Kalamazoo, Mich. 
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MEN...MACHINES... AND MATHEWS 
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INCREASED CAPACITY 
FOR NATIONAL DEFENSE 


Our plant capacity has been increased 
over 65% to care for the rising de- 
mands of the National Defense Pro- 
gram — plus the normal demands of 
peacetime production. 

All orders, whether subject to Defense 
priorities or not, are given the same 
helpful care and attention that have 
always marked our dealings with pros- 
pects and customers in the past. 













@ You may have the machine tools you need for maximum 
production. You may have the highly skilled personnel needed 
to man this equipment — but if you don’t have a practical sys- 
tem for handling materials in process of manufacture, you cannot 
expect to realize the full capacity of your plant. 

Mathews Engineers can help you to unite plant operations, 
enabling you to eliminate rehandling and confusion, and conse- 
quently to realize the most from men and machines. 


MATHEWS CONVEYER COMPANY - 136 rent st., ELuwoop city, Pa. 


Field Engineers and Sales Offices located in 30 Industrial Centers. 
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For Machine Tool Castings | 


vse ABSCO 
iipetemnttal! 
| 
| 

Shaper — An ABSCO Mee- 


i>4 
a 
hanite Casting. 


We make ABSCO Meehanite Castings 
to meet your specifications for 
the application desired 





Base for 12” Vertical 


The Meehanite production meth- 
ods permit pre-determination of these 
qualities and provide control of every 
step of the manufacturing process. 
Meehanite provides casting qualities 


never obtainable before. 


Consult us about Your Problems 


Sendifor Bulletin9 
‘‘Meehanite, The Metal 
for Machine Tool Cast- 
ings.’’ It lists the con- 
trollable physical char- 
acteristics, illustrates 
and describes the ap- 
plication of Meehanite 
to this exacting work. 
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THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 








Made to Order in Small Lots 








Special die cut stamped wrenches of any size or 
shape can be had at a comparative cost of 6 to 8 
hand made wrenches. The lowest possible die cost 
assured for any required design. 


Single open end 
Double open end 
Combination Box 
Spline wrenches 
Spanner wrenches 


QUICK FACTS: Special wrenches from 1 32” to 5 8” 
thick up to an overall length of 20” requiring a 
blanking pressure of 500 tons can be supplied to 
your specific custom made requirements in small 
lots. 


Write for full details and representative samples. 
Tell us your special wrench needs. 


DAYTON ROGERS MANUFACTURINGCO. 


New York Minneapolis, Minnesota Chicago 
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Are You Taking Full Advantage of 
HAYNES STELLITE TOOLS? 








Special Tools Cast and Ground 
to Users’ Specifications 


Many types of special Haynes Stellite tools are regularly supplied, 
cast and finish-ground to users’ specifications. These include solid bits, 
welded tip tools, milling cutter blades, reamer blades, brazed-in blade 
shell end mills, form tools, boring tools, and—as shown above—coun- 
terbores, spotfacers, and reamers. Complete information on request. 





~ 





Used for Machining Practically 
All Metals 


Haynes Stellite tools are efficiently and eco- 
nomically used for machining practically all 
machinable materials except chilled cast iron 
and manganese steel. They are used for nearly 
all machining operations, including turning, 
boring, facing, milling, reaming, grooving, and 
forming. These uniform, dependable tools op- 
erate at high speeds — with long life between 
grinds. This means high production at a low 
cost per piece machined. 





Red hard, wear-resisting a'loys of 


cobalt, chromium and tungsten Chicago — Cleveland 


HIGH-PRODUCTION METAL-CUTTING 


“Haynes Stellite’’ is a registered trade-mark of Haynes Stellite Company. 
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Detroit — Houston 


Standard Tools Ready For 
Immediate Delivery 


Solid ‘Tool Bits — Square or flat — Wide 
range of sizes—Finish-ground ready for use in 
standard tool holders. Easily converted to vari- 
ous profiles as required for different operations. 


Welded Tip Tools — A large variety of 
styles and sizes for use where solid bits are 
impracticable. 


Milling Cutter Blades—For many cut- 
ter body types. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


New York, N. Y. [i] 


Kokomo, Indiana 


Los Angeles —San Francisco— Tulsa 


TOOLS 




































GOOD SYEAR 


Solves a Production Problem 
With a 


For WASH/NG BALL BEARINGS 
as sw. as this: @_ 


or DIESEL ENGINE BLOCKS 


As illustrated 

above, the 
Goodyear Tire and 
Rubber Company 
last year solved the 
problem of handling 
the movement of 
heavy tire molds and 
heater lids with a 
Curtis Air Hoist. 
Loads average 30,- 
000 pounds with a 
maximum of 40,000 








pounds per operation. Since the installation of OU who saw the A-F Metal Products Washing 

this Curtis Air Hoist in 1940, no maintenance Machine at the Metal Show expressed amazement 

whatever has been necessary. to find a machine so beautifully engineered and so 

As in hundreds of industrial plants through- finely built that not one drop of cleaning solution 

out America, Goodyear recognized the advan- spilled, splashed or leaked upon the carpet beneath 

tages of Curtis Air Hoists: it! This was a standard design except for the vision 
panel. 


@ Low first cost — low operating expense : , , ? : 
- ids Great strides have been made in this type of equip- 


ment by The Alvey-Ferguson Company. Not “just 
@ Light weight — available in pendant, a washing machine,” Alvey-Ferguson machines that 
bracketed, and rope compounded types ; ‘ ; 
wash, rinse, soap, dry or oil slush are as highly 
specialized pieces of equipment as any precision 
instrument now in your plant. 


@ Smooth, fast, accurate control of loads 


@ Immunity to abuse or overloading 


@ Fewer production interruptions 
for servicing 





@ One man operation—by ordinary labor 






If production in your plant includes the hoist- 
ing of equipment or materials, it is more than 
likely that Curtis Air Hoists will speed up 
your work, release labor for other jobs, and 
lower production costs at the same time. 















For complete information on Curtis Air 
Hoists and air powered equipment, send the 
coupon below for free booklet on ‘‘How Air 
Is Being Used in Your Industry.”’ 




























Cc U R T I 4 WASHING METHOD made SUPER SPRAY A-F Cleaning 


( ST.LOUIS © NEW YORK © CHICAGO «¢ SAN FRANCISCO © PORTLAND )y obsolete by A-F Industrial Wash- System, in which the products 
ing Machines consist of drilled pass through consecutive high- 


holes in wash pipes, which pressure, fan-shaped curtains of 








enema cee eee 





shoot straight streams of washing cleaning solution until every par: 

Curtis PNEUMATIC MACHINERY DIVISION solution in spotty areas as prod- of product is as ‘‘clean as a 
" » re 9 
OF CURTIS MANUFACTURING COMPANY ucts pass along. whistle’’! 


1924 Kienlen Avenue, St. Louis, Missouri WRITE today—for new folder ‘“‘How 7 Famous Companies Solved 
Please send me your free booklet ‘‘How Air Is Being Used in : De in cane 2 cae. ee 


Your Industry” and further details concerning Curtis Air Hoists. P > ‘ . et a : 
The Alvey-Ferguson Co., Key AM, 73 Disney Street, Cincinnati, O. 


ALVEY-FERGUSON 





PRODUCTOWASHING MACHINES 
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IVETT AIMS AT PERFECTION 


Sees 
ae 


In Performance 


THE RIVETT HAND SCREW MACHINE reflects these ob- 
jectives in production by its economy, operating conven- 
ience and precision. The value of this machine should be 
considered and recognized for initial and second operations 
on small precision work. Many jobs now produced on heavy, 
costlier units are more quickly set up and finished to closer 
limits on Rivett hand screw machines. The "critical," larger 


machines are thus released for more suitable work. 


Send for 
Bulletin 918A 











) i | VE T T LATHE cGRINDER INC. 
BRIGHTON BOSTON MASS. 


IONEERS BEN C BH SP ee DEVELOPMENT 











FOR 50 YEARS — 


We've been preparing for 
the gear problems of today 

















In the early years of what we 
now call the Gay Nineties, 
we started making gears for 
American Industry; and we've 
kept steadily at it ever since. 
During the years that fol- 
lowed, many new develop- 
ments have been made in 
gear manufacturing methods 
and machinery . . . and al- 
ways Phillie Gear has kept 
abreast or ahead of the 
trend. Today, our plant is 
one of the country's most 
modern in design and equip- 
ment ready to meet unprece- 
dented demands for all types 
and sizes of industrial gears. 





Two photos above 


PHILADELPHIA GEAR WORKS | show sections of our 


gear cutting de- 
partment. 


Industrial Gears and Speed Reducers 
Erie Ave. and G St. 


Philadelphia, Pa. 


New York * Pittsburgh * Chicago 
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GEARS 


PERKINS 
for pnooisio” 





You can depend on precision work to 
your most exacting specifications when 
you make Perkins responsible for the 
production of your worm, helical, spiral 
and bevel gears. 


High precision and uniformly high quality 
are duplicated on every order for Perkins 
Gears regardless of the quantities in- 
volved. 


As specialists in gears for precision work, 
Perkins offers you Custom Cut Gears 
that insure the utmost in efficiency, long 
service and economy. 


Send us your specifi- 
cations for quotation. 


PERKINS MACHINE & GEAR CO. 


110 Cireuit Ave. SPRINGFIELD. MASS. 


GEAR CUTTING MACHINES 


New Design 
New Features 
New Advantages 


NEWARK GEAR CUTTING MACHINE CO. 


69 Prospect Street, NEWARK, NEW JERSEY 














WORMS 


requirements | 






























a PROMPT 
ECONOMICAL SERVICE 
ALL TYPES, MATERIALS 


AND QUANTITIES 
Ask for Estimate 


BRAUN GEAR CO., 1590-1608 Atlantic Ave., Brooklyn, N. Y. 
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- Spur - Helical - Bevel - Worms - Screws - Racks 
Multiple Splined Shafts a Specialty 
THE ADAMS COMPANY (Est. 1883) 


1900 Bridge St. 
Dubuque, Iowa 


NOVEMBER 26 
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FARREL-SYKES 
GEAR GENERATORS 


Cut Every Type of Gear 

for Connecting Parallel Axes 
Every type of gear used for connecting parallel 
axes can be generated on Farrel-Sykes Gear Gen- 
erators with equal facility amd accuracy. Their 
wide range of output includes not only continuous 
tooth herringbone gears but any known type of 
double helical gear, single helical and straight 
tooth gears with both external and internal teeth, 
two members of a cluster gear simultaneously, 
and many other toothed forms and_ special 
contours. 

Farrel-Sykes Gear Generators cut gears with a 
speed, precision and economy that assures maxi- 
mum output, continual accuracy of tooth con- 
tour and tooth spacing, and profitable operation. 
The earning capacity of Farrel-Sykes Gear Gen- 
erators is high, their performance trouble-free, 
their maintenance cost low. 

The size 5-B Farrel-Sykes Gear Generator illus- 
trated below is but one of seven standard sizes 
available to cut gears from the smallest practicable 
minimum to 264” diameter, with face widths up to 
60” and pitches from 24 DP to 0.5 DP. 

+ 


Catalogs of Gears, Gear Units and Gear Machines will be 


sent on request. 


FARREL-BIRMINGHAM 


COMPANY, INC. 
355 Vulcan St., Buffalo, N. Y. 
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Mr. MACHINE TOOL 
MANUFACTURE R- 


FlexoiD 
S$Peed Control Units 


can be applied to your machine 
giving you an 


A 1 Ready Made 
Speed Change Box 

The ease of replacing and interchanging 

these efficient and sturdy units means no 


holding up of production if repairs are 
necessary. 


Shafts and gears are made of alloy hard- 
ened steel. The one piece shafts are solidly 
mounted at each end in ball bearings and 
operate in a continual bath of oil. 








Shown above is the Yoder #3 horizontal 
boring mill, manufactured by the Yoder 
Co. of Cleveland, Ohio, with two Speed models 
FlexoiD SPeed Control Units installed as are available 
standard equipment. Q3rd St: S CLEVELAND, O. 


MAin 9450 foun?) 





May we submit detailed facts 
4 and 8 ‘ ’ and figures 














FINE GEARS of ALL Types and Sizes 








NP | 
QUALITY GEARS | hg ee ES SR 
a fg og, MA eae 
‘ear: r ai § 
CUT TO ORDER i? BUI 722 Be nGARLE GEAR & MACHINE CO, 
{ 85 Liberty St. New York City 


@ MEISEL produces but one kind of re 7 . 
| ‘ c 
gears . . . gears constructed for spe- 4 : ' ¢ n 


=] » 














cific jobs. Only through the inherent 








accuracy of this special designing could 


such dependability, performance and 
economy be possible. Tell us what you G A ¥ S C 4 0 w G F A F S 
expect it to do, and we'll show you 


the one gear suited for your job. FOR SIXTY YEARS 


Spur-SPEED REDUCERS -—-Worm 
MEISEL PRESS MFG. CO. ALL TYPES OF CUT GEARS 


946 Dorchester Avenue Boston, Mass MP GANSCHOW GEAR CO., 1007 W. Washington, Chicage 
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OUR SERVICE INCLUDES: 

. cutting gears of every description exactly to 
specifications 

. grinding gears, cams and threads 

- furnishing aeronautical parts on a contract 


basis 


You plan and we execute—assuring speedy produc- 
tion, prompt delivery and reasonable price. Send 
blue prints or samples for estimate. 


HARIROR DES BECIAMEITA 
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FULL SPEED PRODUCTION! 


To assist you in maintaining “full 


speed production” as required by 
the National Defense Program, we 
suggest you incorporate our line 
of Standardized Stock Power 
Transmission Equipment in your 
product. Our complete line con- 
sists of over five thousand types 
and sizes of standardized gears, 
chain drives, speed reducers, 
couplings, ball bearings and 
other miscellaneous power trans- 
mission accessories and, what is 


vitally important, we are “all 
tooled up”’ for the production of 
these universally accepted 


products. 


General catalog No. 53 contains 
complete specifications and list 
prices of our entire line of power 
transmission equipment; send for 
a copy and fit ‘BOSTON GEARS” 
into your contribution to National 


Defense. 


NORTH QUINCY, 
MASSACHUSETTS 


BOSTON GEAR WORKS, INC. 
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Gear Specialtie: 





SPURS—SPIRALS—BEVELS — WORM GEARING 


(14 to 96 D. P.) 


With considerable experience and excep- 
the manufacture of 





tional facilities for 
high precision Small Gears, our manufac- 
| turing capacity is now heavily burdened 
with National Defense work, and we nat- 
| urally feel pardonable pride in the im- 
portance and quality of our contributions 


to the Program. 


While this work takes 
precedence, we are keenly conscious of 


our duty to established customers; their 


very essential 


needs must command our continued ear- 
nest efforts. Under such circumstances, 
we hope new inquirers will understand 
our inability to give their wants the con- 


sideration they would ordinarily receive. 











Gear Specialties 


<i Me ee 


ts Asce Go ze 


2600 W. Medill Av. 





Ph. Hum. 3482 














“From the smallest Gear up to 72” diameter. 


“Whether your drawings call for standard 
or special Gears, you will find Grant Gears 
will give you the high efficiencies and 
economies that present-day requirements 


demand.” 








GEAR WORKS 





GRAN 
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FROM COAST TO COAST 








Available FROM STOCK 


in Leading Industrial Centers — 


GEARS & SPROCKETS 


In a wide range of sizes and pitches of 
Spur, Change, Miter, Bevel, Spiral and 
Worm Gears and Worms; Roller, Block 
and Stud Chain Sprockets. Special sizes 
and Non-Metallic Gears to order. 


SPEED REDUCERS 


Stock types for every reduction drive 
from 1/30 to 6 H.P. Ratios from 5:1 to 
4000:1. High grade Bronze Worm Gears 
and Hardened Steel Worms. Timken 
equipped. Special Reduction units made 
to your specifications. 


FLEXIBLE COUPLINGS 


Five types that provide for every sort of 
Flexible Coupling application from |/4 to 
500 horsepower at 100 RPM. Simple in 
design; rugged in construction. (BOND- 
TRU Flexible Coupling illustrated.) 





Manufactured by 


CHARLES a 
ve COMPANY 


617-623 Arch Street, Philadelphia, Pa. 


| | 
CULLMAN 


SPEED 
REDUCERS 


E fficient—Durable— 
Compact 


Send for 
Catalog Am-59a 

















SPROCKETS 


Equipped with Timken 
Bearings and Helical Gears. 
Made in sizes for motors 
from % to 15 hp. Ratio 
from 2% to 1 to 1014 to 1. 


CULLMAN WHEEL COMPANY 


iI 


ARE YOU LOOKING... 


for new supply sources? 
for new ideas? 
for authorative information? 


LOOK TO... 
AMERICAN MACHINIST 


Lathe, Shaper and 
Milling Machine Drives 




















1349 Altgeld St. Chicago, Illinois 
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CINCINNATI 








Doing the unusual in aiding industry solve its many gear 
problems has placed the name “CINCINNATI GEARS” 
among the outstanding contributors to industrial progress. 





e ° * ) a. 
Quality .. Precision... Performance are synonymous’ «* 
. “ye . . bey 
with Cincinnati Gears . . . always. . 





THE CINCINNATI GEAR COMPANY 
“Gears. od Good Gears Only” 






ifs P-tomm at-t-l-llslcMatel-1° ° Cincinnati, Ohio 
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am. @ This modern plant is the new home of Webber Gage ‘Gene “a 


Company, Cleveland, Ohio, and illustrates how Webber 
is expanding to meet the urgent defense needs. 


IMMEDIATE Now with additional plant capacity—new equipment—and 
DELIVERY the most modern facilities for the scientific and accurate 
production of Gage Blocks, Webber offers 
even better Precision Gage Blocks than 
ever before. 





Manufactured originally in a small, mod- 
erately equipped shop, Webber Gages 
have gained acceptance steadily until 

today the demand for these accurate 
units of precision has occasioned the 
building of this new plant. 


Prices—Set 81-B—235.00 are available for quick delivery to any- 
—Set 81-A—350.00 one sending us priority certificates. 


Write, wire or phone for delivery dates. 


W E B B ER GAGE CO., 12901 Triskett Rd., CLEVELAND, 0. 
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THE JOHNSON FRICTION CLUTCH 
NEW 


“MAXITORQ" TYPE 


THE NEW “MAXITORQ” MULTI-DISC FLOATING PLATE CLUTCH* 


Particularly Adapted to Machine Tool Installations 
and for Use in All Industrial Machinery 








Characteristics 

Floating Plates—Minimum of drag, abrasion 
or heating in neutral. 

Manual Assembly—Assembled or taken apart, 
without use of tools. 

Adjustment — Manually, by turning knurled 
ring clockwise after raising locking spring. 

Engagement — Easily 
pressure. 


Special 





Single Double 


controlled with light 


WET or DRY PLATE: spring tension. Counter-clockwise movement of three 
or four turns of knurled adjusting ring removes this 
pring tension, locking plate can be pressed endways 
lightly against the discs, when one-third of a turn 
of the locking plates releases it, and this plate and 
all discs can be removed, and the balance of the 
clutch taken apart. 

The separator springs assure quick disengaging 
and prevent excessive drag, abrasion or heat so com- 
mon in many clutches of the multiple disc type. 
No oil release holes or radial oil grooves required 
in the plates of the FP type “Maxitorq.” 

These patented improvements in clutches covered 


Wet Plate—Al! plates of hardened steel, to be s 
run in lubricant. 

Dry Plate—Alternate plates of steel and self- 
lubricating bronze. 

“Maxitorqg’ FP Multiple Disc Clutches are sup- 
plied in single or double type. The double is a com- 
pact, integral unit, and is not a combination of two 
single clutches. Non-metallic shoes with studs are 
supplied with each clutch. These, riveted into the 
engaging lever, prevent wear in shipper sleeve 
groove. 


Ss 


In neutral, no disc touches the ones adjacent to it 
(FP, Floating Plates). A separator spring* be- 
tween each pair of inner discs, spreads these end- 
ways with an accordion action, so that light can be 
seen between all <iscs. 

A locking plate* on the disc end of each clutch 


by the registered trade name “Ma.zitorq” are new 
to multiple disc clutch construction, developed after 
40 years of experience in manufacturing the well 
knownf “Johnson” Expanding Ring Friction Clutch. 
They are the result of years of research, breakdown 
tests, and actual use for several years on machine 


(two on double type) locks all discs against this tools and other industrial machinery. 
* Patented: U. S. and Foreign Countries 




































_ F Note: Cupped Hub (dotted mem- 
Pee hres ber), should be hardened steel, — 
a) q | with hub fitted with bronze or anti- ood. 
f ‘D friction bearing. Not standard } HY 
i j equipment, but can be supplied at —— 
i : | extra price to meet customers } 
SF .....---} de | A requirements. y. = 
. | [ KEY} 
: meee % 
OR 3 
ALL DIMENSIONS NOTED BELOW ARE 
Max ; Driving . 
i.P. work Body bore Axial lugs Throw A B C D 
at | ing Full —- pres- —--—— to - ee 
Clutch | Disc. 100 | torque | active | sure, in Single : Single /Single 
No. dia. | t.p.m. | ft. Ibs. discs Min Max Keyway | ibs. No. Width gage Double Single Double | Double Double 
*22 | 2% 4% | 27 11 1 1% | xe | 30 3 .740 vs | 3% 344 SH M4 | 2% F 
23 | 3% 1 53 13 1% 1% | Mxl 30 3 990 | | 3H 495 64} 5% 3% 
24 3% | 13% 92 13 14 14, | sexes | 40 3 990 | % | 4% 4%; 6H 5, 3% 
25 414 3 ss | «(15 134 17% xy | 60 . 740 | 8 | 48 4h 74 84 4 
*26 | 5% 5 263 16 2 2% | veX 33 &( 12 615 | 43 | 5% 5 85 %4 4% 








* In development stage. 


THE CARLYLE JOHNSON MACHINE CO. Manchester co 
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HERE’S YOUR COMPLETE NEWS BULLETIN 
ON THIS UNIQUE NEW MACHINE 


Just off the press is an 8-page pub- 


lication giving full, illustrated infor- 


mation on this entirely new type of 


surface grinder for small tools and 
parts. Shown and described are the 
tilting wheelhead which permits angle 


and shoulder grinding, the hardened 


The TAFT-PEIRCE MANUFACTURING CO., 


ways and ball mountings, and other 
exclusive features which assure you 
of the ultimate in precision, with 
higher output and less effort on the 
part of your operators. A line on 
your letter-head will bring you a 
copy of this new bulletin. 


WOONSOCKET, R. I. 


AMERICAN MACHINIST 











For the Air 
That Clamps These 
Jaws of Steel... 





eel Modern pipe threading 








and cutting-off machine manufac- 
5 is joB of the modern thread- splash, had to be impervious to tured by the Landis Machine Co., 
ing and cutting-off machine the deteriorating effects of the Waynesboro, Pa. 

shown here is to “‘put the bite’’ _ oil. Because its all-metal construc- 
on a daily diet of cold metal pipe. tion rules out “‘oil rot,” here again LS —— 
So, naturally, every part of ithas American Flexible Metal Hose Write for Bulletin No. 40 illustrated below. It 

- an . ; - . contains complete information on American Seam 
to be plenty tough. And that’s more than measures up to the poe ny gh rd igre ha Naeger de yl 
one reason why American Flexi- mark. and methods of application 41270 


ble Metal Hose was chosen for a Defense has drafted American 


oubleassig . =» machine. P 
dou 2 assignment on cea Metal Hose and Tubing 
Parallel lengths of American Flex- ... for lines on modern machine tools 


ible Steel T ubing carry air under and for flexible connectors on all types 

















pressure to open and close the die of machinery now working overtime 
heads. And American Type BD20 for national defense. Despite expand- 


ee hey Nee ing plant facilities, it will not be possi- 
steel carries coolant to the cutting ; on 
: © ble for us to meet a// civilian require- 
surface. 


ments. But American will continue to 


— he “ serve in old duties—and when peace- 
" ms » te x gata 
A SORM CeSes, SE FOTEOR ie requirements are again “‘first’’, 


hose” flexibility of American American will still lead in the flexible 
Metal Hose was an important rea- 
son for its choice. The pressure 
lines must take up a movement 


connector field. 


Atnerican lanl frre 


of about two inches every time 
the die heads open and close... 
while the coolant line must be 
free to move with the carriage of 
the machine as it operates. 


American Metal Hose Branch of The American Brass Company 


, eee ANACONDA General Offices: Waterbury, Conn, » Subsidiary of Anaconda Copper Mining Co 
At the same time. the coolant \NACOND: Ger Oliits: aterbury, Conn. « Subsidiary of Anaconda Copper Minine ¢ 


line, carrying a Cutting oil, and ~“e== in Canada: Anaconda American Brass Ltd; New Torente, Ontars 
the pressure lines, exposed to oil 
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But SUPER PROTECTION Gives Added 
Value to HOWELL Motors—and Here's Why! 


1. SUPER PROTECTION against accidental abuse—mofor frame and base non-breakable. 


2. SUPER PROTECTION against dripping liquids and falling particles—air openings covered top and sides 
—no working part exposed. 


3. SUPER PROTECTION against winding failures—windings heavily insulated, using covered enamel wire 
triple-treated with moisture-proof insulating varnish. 


A. suPER PROTECTION against destructive vibration—rotors dynamically balanced to close limits—com- 
pleted motors precision tested. And all this is now yours as standard motor construction. Write for 
Bulletin RS-60. 


HOWELL ELECTRIC MoToRS COMPANY 


HOWELL, MICHIGAN... Representatives in All Principal Cities 








JLLUSTRATION 
gHOWS NAZEL 
HAMMER AT 
GENERAL ELECTRIC 


Consider carefully the rela- 
tive adaptability of equip- 
ment you buy. It is vitally im- 
portant to the utilization of 
your defense-expanded facili- 
ties—after the emergency. 

The forging hammer used on the defense 
job, today, should be able to handle so 


broad a range of work it unquestion- 
ably will meet any demand 


adaptable physically to plant rearrange- 
ment ... able to be moved easily and 
used anywhere. And, able to be oper- 
ated as and when needed, independent 
of any auxiliary equipment or of other 
hammers. 


If you have all these advantages you're 
well prepared for what the future may 
bring .. . And, you're the owner of 
a NAZEL Hammer! This is the hammer 
that adds all these long-range advan- 
tages to all the other features you re- 


of tomorrow. It should be quire now to meet current requirements. 





(5 production now 


your most pressing problem? 


Good forgings with fewer reheats, at top 
forging speed—that's the NAZEL story in 
the fewest words. 


There's a steadily maintained rhythm to 
operation of the NAZEL Hammer, whether 
striking light, medium or heavy blows; watch 
it speed production! And, the positive, 
powerful, squeezing blow and accurate con- 
trol shapes forgings that need fewer ma- 
chine hours to finish, too. 





12 SIZES-4 TYPES a 
FOR EVERY KIND OF FORGING 


CONSUMES POWER ONLY 
WHEN OPERATING 


$3,242.40 
ANNUAL NET SAVING 


Says a well-known machine tool builder 


"  . . a 3B Nazel Self-Contained Forging Hammer 
has been used continuously for various kinds of 
forging and welding work. The splendid perform- 
ance of this hammer and the unusually accurate 
control of the ram led us to buy a second Nazel 
Hammer. This hammer has required practically no 
repairs since its installation 12 years age .. . The 
net saving is $3,242.50 annually." 





Each year this saving repays the entire original 
cost of the hammer! 


NAZEL HAMMER DIVISION, LOBDELL CAR WHEEL CO. 
Wilmington, Delaware 


HOW OVER 1100 COMPANIES L'CK 
FORGING PROBLEMS is shown in the new edi- 
tion of the NAZEL HAMMER BOOK. Fully describes 
NAZEL construction and operation. Gives detailed data 

all features of each Hammer. It's THE complete ref- 


Without obligation, send the NAZEL HAMMER BOOK #o 


NAME 


TITLE _ 


FREE; USE THE COUPON ’ COMPANY 


nce book and your 
topy will be sent 


ADDRESS _ 








ORTER-CABLE 


Wet-Dry Belt 
GRINDER 


"Pp, 


At last—a belt grinder with ma- 
chine tool accuracy. And one that 
provides new savings in time, 
labor and materials, such as no 
other machine tool can _ give. 
Hundreds of production-minded 
men, who saw demonstrations at 
the Metal Show, will confirm this 
statement. 


This Porter-Cable Wet-Dry 
Belt Grinder offers a new 
process — belt machining — that 
actually squares and faces with- 
in “fit” tolerances—trues up lo- 
cating surfaces, finishes, cleans, 
burrs, removes gates, flashings 
and fins—releasing your millers, 
surfacers, shapers and lathes for 
other pressing production jobs. 


By this modern machining meth- 
od, you can do many operations 
free hand, at a big saving on fix- 
tures and set-up time. With 
simple, inexpensive jigs you can 
hold dimensions within .0005”. 
Works equally well on _ hard 
metals, or on brass, aluminum 
magnesium alloy, lead, plastics 
or rubber. The wet belt will not 
load up, lasts longer, keeps cool 
enough to prevent melting, dis- 
coloring, warping. 


FREE TOPRODUCTION-MINDED MEN 


At The Metal Show, 
this new booklet, “‘Wet- 
Dry Belt Grinding in 
the Spotlight” was dis- 
tributed to thousands 
interested in  produc- 
tion. Did you get 
yours? If not, write 
today. It’s FREE 











NOW—Set Faster Time On Many 
Close-Limit Jobs With 


Smooths all surfaces 
jie-casting, grind- 
ng parallels to .002"' 





Locating surfaces on 
portable tool handle 





Levels locating surfaces 
No distortion or rocking 
in fixtures 





Generates arcs and curves 
without use of special 
radii and form cutters 


Removing burr 
after drilling 


— 





before after 


PORTER-CABLE MACHINE CO. 


1725-12 N. Salina St. 


Representatives in principal cities 


Syracuse, N. Y. 



























H & W Dieing Machines 
produce vast quantities — 
of defense Sr 3 








The vast majority of ma- Various airplane fuselage, 
chine gun belt links are motor and _ instrument 


Of various cartridge clips produced on Dieing Ma- stampings are produced 
made on Dieing Machines, chines at high speeds with on Dieing Machines. 
the above is for caliber product held to high pre- Above is a strut seat of 
.303 rifle, produced com- cision limits. Above link .03!” brass produced com- 
plete from flat material, produced complete from plete from flat material, 
per stroke, 120 per flat material, one per one per stroke, 140 per 
minute. stroke, 140 per minute. minute. 


Complete per stroke —high 
‘production plus high precision 


Because it can produce from flat material 1 to 20 completed 

stampings per stroke at speeds up to 600 s.p.m.—and with 

precision of product inside .0002” when required—Dieing 

Machines are invaluable in the Defense Program for such 

items as machine gun belt links; cartridge clips: time and 
contact fuse parts; ammunition stampings; rifle components; 
shell parts: gas mask stampings; airplane paris. Capac- 
ities: 10 tons to 300 tons. Request Catalog 41. 





THE HENRY & WRIGHT MFG. CO., Hartford, Conn. 
7 ¥ ¥ x 
* * 
HENRY & WRIGHT 
DIEING MACHINES 


* ” 
* * * * 


* 
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PRINGFIEL 





D 





Geared Head Lathes 


@ In the Machine Tool industry’s current expansion 
program to increase defense production, SPRING- 
FIELD Geared Head Lathes are playing a prominent 
role ... in ever greater numbers, SPRINGFIELDS 
are being tagged “FOR DEFENSE PRODUCTION”. 
In turn, this demand has caused us to expand our 
own facilities and services to turn out more lathes, 
so that more guns, tanks, airplanes and other pre- 
paredness products can be economically and effi- 
ciently produced. 


As always, those saving features of SPRINGFIELD 


Geared Head Lathes—maximum gearing efficiency 


- ingenious attachments .. . rugged construc- 
tion . . . superior lubricating and power transmis- 
sion systems, and many more — are showing 
themselves to be the answer to many problems, 
particularly where sustained production is the order 
of the day. For Defense Production now, and 
normal operations later, choose SPRINGFIELD— 
Geared Head Lathes in sizes from 14” to 30”. Write 
for circular +162, concerning prices, delivery dates, 
etc. 





MACHINE TOOL 


SPRINGFIELD 





OHIO 


AIR & HYDRAULIC EQUIPMENT 
AS APPLIED TO LATHES OF 
MACHINE TOOL BUILDERS... 


“LOGAN” Air and Hydraulic Chucks, 
Cylinders, Valves and other accessories, 
when applied to lathes of many manu- 
facturers, have helped to solve produc- 
tion problems and speed up manufactur- 
ing in most of the industrial plants. The 
“LOGAN” line is complete and is so de- 
signed that it is easily adaptable to all 
types of production machines to meet 
every requirement. Built with extra fac- 
tors of strength, precision and durability, 
“LOGAN” Air and Hydraulic Equipment 
insures “top-flight” performance in 
heavy duty service. Let “LOGAN” Rep- 
resentatives and Engineers make recom- 
mendations on your problems. 


LOGANSPORT MACHINE, INCORPORATED 


918 PAYSON ROAD LOGANSPORT, INDIANA 
Manufacturers of Air and Hydraulic Devices, Chucks, Cylinders, Valves, 
Presses and Accessories 


| — 
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POTTER & JOHN STON 
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FREE INFORMATION FOR 
YOUR METAL-WORKING LIBRARY 


New Catalogs, Booklets, Bulletins 


METAL-WORKING EQUIPMENT 


MACHINE TOOLS—Sundstrand Ma- 
1 chine Tool Co., Rockford, Ill. 16-page 
catalog has illustrations and descriptions 
of milling machines, automatic lathes, 
special machines, centering machines, 
balancing tools, bench centers and index 
bases. Charts of specifications, and dia- 
grams of cuts and cycles included. 


THREAD GRINDERS—Dalzen Tool & 
2 Mfg. Co., Detroit, Mich. Two illustrat- 
ed, 4-page folders on No. 1 and No. 2 
thread grinders give complete specifica- 


tions of machines. 


GRINDING MACHINES—Norton Co., 

Worcester, Mass. 31-page booklet 
entitled “What, Why and How—Essential 
Facts About Grinding” answers many 
basic questions on grinding techniques and 
machines. Valuable book for apprentice 
training, including many excellent dia- 
grams of machines. 


4 METAL-WORKING FACILITIES— 
Standard Gas Equipment Corp., New 
York, N. Y. 16-page illustrated catalog 
describes with sample jobs, facilities 
available for sub-contract work. Includes 
information on pattern shop, machine 
shop, sheet metal production department, 


forming department, and foundry. Com- 
plete list of equipment included. 
PUNCH PRESSES—Leslie Welding 


Co., Chicago, Ill. 4-page illustrated 
folder on positive alignment, hand-oper- 
ated punch press shows wide range of 
work and gives complete specifications. 


MACHINE --TOOL REBUILDING— 
Simmons Machine Tool Corp., Albany, 


N.Y. 58-page, plastic-bound catalog 
describes engineered machine tool re- 
building. Large illustrations show facili- 


ties and typical work done. An excellent 
outline of what rebuilding can do. Also 
includes illustrations and data on new 
machine tools. 


7 POWER SQUARING SHEARS—Niag- 
ara Machine & Tool Works, Buffalo, 
N. Y. 20-page illustrated bulletin 71 H 
describes complete line of power squaring 
shears with capacities up to 14 gage. 
Complete specifications and description of 
machine parts included. 


THREAD GRINDING—Norton Co., 

Worcester, Mass., 24-page booklet on 
thread grinding information for operators 
of Jones & Lamson and Ex-Cell-O thread 
grinding machines. Has information on 
operating techniques with suggestions for 
improvements and _ speed conversion 
graphs for inches per minute to r.p.m. 
ae wheel recommendations includ- 
ed. 


9 BORING MACHIN E S—Ex-Cell-O 
Corp., Detroit, Mich. 12-page folder, 
entitled “Tool Tips’? devoted to minimiz- 
ing cost of production. Illustrations show 
typical work set-ups for machining var- 
ious parts in aircraft, automotive, elec- 
trical industries, etc. 


TOOLS AND ACCESSORIES 


10 GAGES—Precise Tool and Manufac- 
turing Co., Farmington, Mich. 10- 
page folder uses large illustrations to 
show line of precision gages. 


1 CARBIDE TOOLS—McKenna Metals 

Co., Latrobe, Pa. 36-page, Catalog 
42, gives specifications and prices of 
standard steel-cutting carbide tools and 
blanks. Typical applications of various 
tools illustrated with line drawings and 
working examples. Data on _ collection 
and design of tools and blanks, correct 
grinding procedure, chip breaker designs, 
brazing tool blanks to shanks, and other 
pertinent engineering data. 


For Your Convenience 


Two business-reply cards are 
printed here. On each is room for 
ou to request four pieces of 
iterature. 


How to Order 


|. If you are requesting four 
ieces or less, please use only the 

onl card, Likewise, for five to 

eight pieces, use both cards. 


2. Be sure to fill one space for 
each piece you order. This will 
assure your receiving copies of 
literature promptly a reducing 
clerical work in handling your re- 
quests. 


3. When you have filled out one 
space for each catalog or bulletin 
~ want, detach along the scored 
ines and drop the cards in the 
mail. No postage is required. 


Example ‘ 
eee Gea 6 a a a eee 


| Write in circle number of item 
| describing one catalog wanted 


| Nome... -ugene H: Roderick. . 


| tee yeees W.C. Dow Mfg.Co. 
Address.........1 243 E.7 4h St... 


Sreerees Server 








These cards not good after February 1, 1942 
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Write in circle number of item 
describing one catalog wanted 


Be iiiinhiconsniancntncnnnidcenssravensiennmibaeie 


Write in circle number of item _ 
describing one catalog wanted 


spneebnebb i itkiinnesinticsevsinnnesessensioonseninnioinnannintibesennivatiapienie 

bneias BID iiiessivwincsencvsnsosnnnaniunienntenibinietnestilenmaineel ence 

hit Pe eietievinncevesesneseneaseeiinisnunsantinabianidintinaddgiiniiaith 

prcsperes TL. _gceaneneesinenenienamnineinanninanniguinanenes Pe iccesecsosnavsens 
11-26 AMERICAN MACHINIST, New York. 





Write in circle number of item 
describing one catalog wanted 


AMERICAN MACHINIST, New York. 


Write in circle number of item 
describing one catalog wanted 
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Write in circle number of item 
describing one catalog wanted 


sical en iaicstiastaipniesecsseninciniisninaeibilhailiiaciniiaabblitiadaaitaniaainasstide 

ae SU ITIIITUII Oh isiswsutsichiosisseliettdclgens cia dstblndiamieeliibap dilate eeee 

ee INE risiiiicdoeninvin iininecceieebdhaonegiahaaeiaheabnidiabintieataiead dia 

peices! ND.) estas tiaaiptgaialleladiiiaiiabaeinas Peiibaincincinniaiis 
11-26 AMERICAN MACHINIST, New York. 


Write in circle number of item 
describing one catalog wanted 


iiaieiatiek SOIT viciiciinsntenachietusticisiiciiebeslekaioesigeeonansisoelaileiias 

iacaiaiibie SN hisisaidisicinccnlebinaitunibsthientidebia cha Sibiibiaewailds deeds 

ialileaiiza a eianlisvininiansinstonsiititelattlighisrentabieaisiteianiacsinbitiaaites 

pibhcies AL “uédVbreedadaisiabaiaaasilienabitssiiaaniinsiieinia Pe ciesisncvenenns 
11-26 AMERICAN MACHINIST, New York. 





Write in circle number of item 
describing one catalog wanted 
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AMERICAN MACHINIST, New York. 


A A | 
r4 
Q 
3 
° 


Write in circle number of item 
describing one catalog wanted 
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12 DRILLS—Black Drill Co., Cleveland, 
oO. 12-page booklet describes Hard- 
steel drills for drilling, counterboring, 
countersinking, or reaming hardened steel. 
Gives valuable operational data on all 
methods, and includes price list of drills. 


13 GAGE BLOCKS—Pratt & Whitney, 
West Hartford, Conn. 20-page illus- 
trated catalog describes in detail Hoke 
and USA precision gage blocks. Com- 
plete information on manufacture and 
various uses. 


14 NAMEPLATES AND MARKING 
DEVICES—James H. Matthews & 
Co., Pittsburgh, Pa. 10-page supplement 
F on metal shipping tags, 24-page supple- 
ment E on checks and badges, and 20- 
page supplement B on how to mark your 
own products provide an excellent file on 
| pnann and marking devices of all 
ypes. 


1 5 BANDSAWS—Atlantic Saw Mfg. Co., 
New Haven, Conn. 16-page illus- 
trated catalog shows bandsaw uses in 
cutting bar stock, in foundries, and in 
contour cutting. Includes list of specifica- 
tions and prices with chart on minimum 
radii and cutting speeds with recom- 
mendations for various materials. 


16 MACHINE VISES—Fenn Mfg. Co., 
Hartford, Conn. 4-page folder on 
quick-action vise for speeding work illus- 
trates advantages and special features 
= list of uses. Also table of specifica- 
ons. 


17 GEAR CHECKERS — National 

Broach & Machine Co., Detroit, 
Mich. 8-page folder on simple, rapid and 
accurate machine for checking gear di- 
mensions describes it in full outlining 
its many uses and capacities. 


18 MACHINE LIGHTING FIXTURES 
—O. C. White Co., Worcester, Mass. 
4-page folder illustrates with actual ex- 
amples, adjustable lighting fixtures for 
direct mounting on machine tools. Shows 
wide variety of types designed to fulfill 
many lighting requirements and also in- 
dustrial fixture bases for rigid uprights 
Se. non-adjustable base-mounting is 
esired. 


1 CARBIDE TOOLS—Vascoloy-Ramet 

Corp., No. Chicago, Ill. 26-page 
catalog illustrates with pictures and dia- 
grams various types of tantalum-tungsten 
carbide tools and blanks. Charts give 
specifications and prices of various tools 
and blanks. 


20 HYDRAULIC VISES — Studebaker 
Machine Co., Chicago, Ill. 6-page 
folder describes hydraulic vise for pro- 
duction, toolroom and maintenance work, 
and how various jobs can be speeded up 
with it. Illustrations and diagrams show 
operation and advantages. 


21 TOOL MANUAL—Carboloy Co. Inc., 

Detroit, Mich. 32-page tool manual 
GT-133, covers design and selection of 
tool shapes, tips and shank sizes, relief 
angles, etc. Information on tool holders, 
machine recommendations, tool holder 
screws, correct methods of using coolant, 
etc. Instructions on torch brazing tech- 
nique for those producin own tools. 
Charts on recommended feeds, speeds, tool 
angles and depth of cuts for various 
materials. 


22 SURFACE PLATES—Machine Prod- 
ucts Corp., Detroit, Mich. 4-page 
folder on precision Meehanite surface 
plates, angles, and cubes gives illustra- 
tions, specifications and prices of com- 
plete line. Also on standard wheels, han- 
dles and knobs. 
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23 CUTTING TOOLS — Firth-Sterling 
Steel Co., McKeesport, Pa. 64-page 
wire-bound book on Firthite, general pur- 
pose tools tells how to make, use and 
maintain them. General engineering data 
of vaiue. Handy manual. 


HEAT-TREATING AND WELDING 


24 ARC WELDING—Hobart Bros. Co., 
Troy, O. 38-page illustrated catalog 
on line of simplified arc welders and ac- 
cessories. Has complete descriptions of 
all t and offers special one for use 
in reraft industry. Includes informa- 
tion on multi-range dual control which 
will give 1,000 combinations. 


95 FURNACES FOR ARMAMENT — 
Lindberg Engineering Co., Chicago, 
Til. 8-page illustrated folder shows 
special use of furnaces on aircraft parts, 
gun mounts, cartridge cases, tools and 
dies, cartridge clips and links, machine 
gun parts, bullet cores and tank parts. 


26 ARC WELDING ELECTRODES— 
Air Reduction Sales Corp., New York 
City. 6-page folder entitl “Electrode 
Consumption Calculator.” Formula for 
calculating how many pounds of electrodes 
are required for a linear foot of weld. 
Amount of steel deposited for a linear 
foot of weld is also shown, and as a 
further aid on any joint not shown, the 
basic formulas used in the calculations 
are included. 


PLANT SERVICE EQUIPMENT 


27 THREE-DIMENSIONAL SEEING— 
E. I. du Pont de Nemours & Co., 
Wilmington, Del. 26-page illustrated cata- 
log entitled “Three Dimensional Seeing” 
describes how this can be assured through 
right combination of color and light. 
Stresses advantages of increased produc- 
tion, reduced accident hazards, better 
working conditions, etc. Gives charts of 
recommended lighting levels and correct 
color painting for machines and working 
= Valuable reference on this sub- 
ect. 


PARTS AND MATERIALS 


28 STEEL—W. J. Holliday & Co., 20- 
page illustrated catalog describes in 
detail Speed Case, a low-carbon, open- 
hearth case carburizing steel. Photo- 
micrographs and illustrations show char- 
acteristics, machinability, heat-treating, 
forming, hardening, physical properties, 
and welding. 


29 MOLYBDENU M— Molybdenum 

Steels in Aircraft Construction. 
Climax Molybdenum Co., Detroit, Mich. 
er ge catalog describes specifications 
and properties with charts and formulas 
on its use in aircraft construction. Valu- 
able engineering data. 


30 BEARINGS—R. W. Rhoades Meta- 
line Co. Inc., Long Island City, N. Y. 
16-page catalog on Metaline oilless bronze 
bearings aeseninen lubricating properties, 
various —— and range of applications 
for oilless rings, and detailed data for 
use in preparing specifications. 


31 ELECTRIC MOTORS—B. A. Wesche 

Electric Co., Cincinnati, O. 20-page 
illustrated catalog on Welco torque motors 
for quick action with built-in wer, de- 
scribes line and shows with illustrations 
and diagrams various applications on ma- 
chine tools and presses. 


32 ALUMINUM — Aluminum Co. of 

America, yn. Pa. 132-page 
illustrated book on aluminum and its 
alloys, gives valuable cunoems data on 
physical properties, wrought alloys, alu- 
minum alloy castings, fabricating prac- 
tices and tables of value to users. Good 
reference. 


33 CHISEL STEEL—Jessop Steel Co., 

Washington, Pa. S-page folder on 
chisel steel, a silicon, molybdenum-bear- 
ing, cold-work steel for use where ex- 
treme toughness and resistance to fatigue 
are essential requirements. Gives char- 
acte 


34 SPEED REDUCERS—D. O. James 
Mfg. Co., Chicago, Il. 48-page 
Catalog 19, contains complete en “ee 
, con- 
tinuous-tooth, herringbone speed reducers. 
Shows advan and how to select this 
= Bight pages on line of coup- 
ngs. 








Engineered 


No machine tool is better than its bearings, 
and no machine tool element is subjected 
to more critical operating conditions. Con- 
sequently, the lasting value of the machine 
tool depends largely on minimizing wear 
in its bearings. 

When you prevent the leakage of bearing 
lubricant and exclude all foreign matter 
from the bearing housing you remove the 
two worst enemies to good machine per- 


formance: 


“Perfect” Oil Seals provide precisely that 


CHICAGO RAWHIDE MANUFACTURING CO. 





achin 
protection. The machine tool so equipped 
requires fewer bearing adjustments, re- 
tains truer bearing alignment, turns out 
more accurately machined product, and 
operates with maximum economy of lubri- 
cant, power, bearing maintenance and 


bearing replacement. 


Assure the user of your machine tools these 
plus values. Let Chicago Rawhide engi- 
neers suggest the most effective type of 
seal for the special requirements of your 


machine. 
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| 1292 ELSTON AVENUE ¢ CHICAGO, ILLINOIS | 
‘PHILADELPHIATS"CLEVELAND » NEW YORK « DETROIT 
BOSTON « PITTSBURGH « CINCINNATI 
61 YEARS MANUFACTURING QUALITY MECHANICAL LEATHER GOODS 
EXCLUSIVELY AND NOW SIRVENE SYNTHETIC PRODUCTS 
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MORE POWER 


to you, v0mele! 


@ You're quiet sort of guys, you machine 
tool builders — quiet and too darn modest. 
You've been asked to do the impossible and 
you're doing it. There haven’t been many 
arms broken in the rush to congratulate you 


but that deesn’t worry you. 


We think we're doing quite a job ourselves, 
and frankly, we’re human enough to want our 


reward now, before we get to heaven. We're 








darn well proud of the part Weleo Torque 
Motors are playing in the powering of your 
machines, and the machines that make your 
machines. We're showing here just a very 


few of our many machine tool applications. 


Thank you for your generous acceptance of 
our products. Thank you a lot for the whale 


of a job you are doing for all humanity. 


MORE POWER TO YOU, BROTHERS! 


Write today for the Welco Catalog show- 
ing, in pictures and diagrams, machine 
tool applications of Torque Motors. Ad- 
dress Dept. 108. 


THE B. A. WESCHE 
ELECTRIC CO. 


1628 Vine 


oi 
i — 
| 


Street 





Ohio 


Cincinnati, 


A super-service drill with Torque 
Motor column clamp and arm 
clamp. Both motors are operated 


from a unit button on head of 


machine. 


B(WELCO)s 
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(Above) This _.Welco Torque 
Motor can index the head 90 
degrees in 7/10 of a second. 


(Right) On this drill a Welco 
Torque Motor is connected to 
the line through a reversing 
contractor. Arm is clamped or 
free to move by simple two- 
button control. 











(Below) These two Welco 
Torque Motors clamp head to 
rail-on both sides by use of 
clamp and unclamp buttons 
with reversing contractor. 
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SELF LUBRICATING 


REG. U.S. PAT. OFF. 


The successful operation of any bearing depends 
on the lubrication it receives. In fact, oil is the life 
blood of every motive unit. In order to gain smooth, 
quiet operation; long, satisfactory bearing life, we 
must have the right amount of oil . . . in the right 
place . . . at the right time. 

Johnson LEDALOYL bearings provide this type of 
performance. Evenly distributed over all surfaces 
of every LEDALOYL bearing are millions of tiny, 
evenly spaced pores. Each of these pores serve as 
miniature oil reservoirs. Heat, generated by the 
turning of the shaft draws the oil from the pores into 
the bearing area. Thus a thin, protecting film of 
lubricant separates the shaft from the bearing, re- 
duces friction to a minimum and assures long, satis- 
factory life. When the shaft stops, the oil is absorbed 
by the bearing. 

Johnson LEDALOYL Bearings are ideal for house- 
hold equipment, food machinery, textile machinery, 
small motors, fans—in fact any place where lubrica- 
tion is hard to achieve, likely to be neglected, or 
where excess oil might damage goods in process. A 
request, on your business letterhead will bring the 
complete story and the actual operating facts con- 


cerning LEDALOYL. Write today. 


Write for this 


File folder of Data Sheets that 
gives the performance facts on 
Ledaloy!. It's FREE. 


JOHNSON BRONZE COMPANY aaa 
5 


C/eeve BEARING HEADQUARTER 
515 SOUTH MILL STREET e« NEW CASTLE. PA. 
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ROEBLING Looks Ahead 
TO A SECOND CENTURY OF PIONEERING! 


The past—despite its achievement—is behind. The opportunity to continue to grow, to further 
achieve, to serve industry in even greater measure, is in the future. 
» » That is why Roebling—at the celebration of its 100th Anniversary—LOOKS AHEAD—looks 


ahead with confidence to new opportunities to Pioneer in Wire—new opportunities to develop the 


finest wire and wire products that aggressive research, unequalled experience, and the most modern 


of manufacturing facilities can make possible. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, NEW JERSEY 




























ared to make ball bearings of 


OUR plant is ge 
design and 


almost every type and size—to your 
specification, or designed to meet your needs. 


We illustrate some Schatz “Gonumercial”’ Ball . 


Bearings used in coal conveyors, textile wind- 
ing machines, typewriter desks, etc. Our 
specialty is the mos g that 


t economical bearin 
will perform satisfactorily. 


SCHATZ 


7 






























4% 


ommercial | a 
AnnuLAR BALL BEARINGS 


ller manufacturer, 


many standard types and sizes 
of ** Commercial’ Ball Bear- 
ings are available. They are 
used in hundreds of different 
industries. We can be of serv- 
ice—whether you need a few, 








For the sma 












or a great many units. Write 


for catalog. 


THE SCHATZ mAsiractvanne Co. 











POUGHKEEPSIE, 
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The drive on this large drawing press 
well illustrates how the Rheem Manu- 
facturing Company eliminated all line- 
shafting when they set up their Chicago 
plant. The Gates Vulco Ropes drive 
from a grooved pulley on the motor to 
the press’ original flat faced fly-wheel. 
The original belts, installed 4 years ago, 
are operating 24 hours a day and have 
required no maintenance whatever. 















GATES 
PATENT 






Feel a Bending 
ee V-Belt Change Shape 


CONCAVE SIDE 


What Happens Here’s a simple test that takes two minutes—and it will save you many dollars:— 


When a Have someone bend a V-Belt exactly as it bends in going around its pulley. As it 
V-Belt Bends bends, grip its sides with your fingers. You will feel those sides change shape. If the 
sides were straight before bending, they become convex as the belt bends. (See Figure 
1 on the left.) Note how the sides bulge out. 


Saves Many 
ets eb toe! 





Now try the same test with a belt which has the patented concave side. You will 
feel the same shape change—but what a different result! The sides do not become con- 
vex. They become perfectly straight. The bent belt has a shape that exactly fits its 
sheave groove—as shown in Figure 2. 


Two big savings result. First—There is no side-bulge and this means uniform side- 
wall wear—longer life! Second—There is a full side-width grip on the pulley and this 
carries heavier loads without slippage—saving the belts and also saving your power! 


The concave side is a Gates patent. Only belts built by Gates are built with the 
concave side. 





THE GATES RUBBER COMPANY 


Engineering Offices and Stocks in All Large Industrial Centers 


GATES “’: RIVE 





Chicago, IL New York City Birmingham, Ala. Los Angeles, Cal. Denver, Colo, 
$49 West Washington 215-219 Fourth Avenue 1631 Ist Ave., South 2240 East Washington Blvd 999 South Broadway 
Dallas, Tex. Portland, Ore. San Francisco, Cal. 
2213 Griffin Street 333 N. W. Sth Avenue 2700 16th Street 
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SPECIFY F-M MOTORS 


with the Copperspun Rotor 


for “ALL OUT” Production 


There’s no motor so capable of stand- 
ing up to today’s production tempo... 
of operating dependably under the 
most severe plugging and reversing 
service . . . as the Fairbanks-Morse 
Motor with one-piece rotor winding 
centrifugally cast of SOLID COPPER. 
That’s because copper has better 
electrical, thermal, and mechanical 
characteristics for motors than any 
other metal of which rotors are cast. 
You get the unique 

benefits of cast cop- 


per rotors in F-M Motors without ex- 
tra cost... only F-M has succeeded in 
producing the Copperspun rotor. 

Get the complete story of what F-M 
Motors with the patented features of 
Copperspun rotors can do for you in 
speeding production, reducing oper- 
ating costs, and giving added years of 
trouble-free service. Write Fairbanks, 
Morse & Co., Dept. K-11, 600 S. Mich- 
igan Ave., Chicago, Ill. Branches and 
service stations throughout the United 
States and Canada. 


U/% 


FAIRBANKS-MORSE 


DIESEL ENGINES ELECTRICAL MACHINERY 
FAIRBANKS SCALES 


PUMPS 


WATER SYSTEMS FARM EQUIPMENT 
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RAILROAD EQUIPMENT WASHERS-IRONERS 


MOTORS 


STOKERS 
AIR CONDITIONERS 











BALLEBEAS 
WELL CORPORATION 


MARLIN-ROCK 


EXECUTIVE OFFICES: JAMESTOWN, N. Y. FACTORIES: JAMESTOWN, N. Y., PLAINVILLE, CONN. 




















AVRMA=-AVEFMANN’ 
IN THE FRONT LINE 


of Hhuerican Defense 


Today—as in the First World War—NORMA- 
HOFFMANN PRECISION methods and facili- 
ties are contributing accuracy, speed-ability, 
frictionless operation and dependability to 
practically every mechanical activity in the 





program of National Defense. 


Day and night, the NORMA-HOFFMANN 
factory is turning out PRECISION BEARINGS 
that find their place in the machine tools and 
machinery producing essential equipment 
and supplies for army, navy and-air forces; in 
battleships, cruisers, destroyers, submarines, 
aircraft carriers and other naval craft; in 
bombers, fighters, scout planes, trainers and 
transports; in anti-aircraft guns for land and 





naval operations; in gun mounts, gun-fire 
control and other ordnance equipment; in 
tanks and motor transport; and in telegraph, 
telephone, radio and photographic apparatus. 





Submit YOUR bearing problems to us, for 
study and engineering recommendations— 


without obligation. Write for the Catalog. ; = FE. 
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NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN., U.S.A. « FOUNDED 1911 with 


theti 
PRECISION BALL « ROLLER AND THRUST BEARINGS long 
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Ficip COILS of G-E direct-current 


motors are wound with Formex wire 
for two important reasons: 


1. Coils wound with Formex wire—the 
toughest magnet wire yet developed 
have extraordinary resistance to abra- 
sion, heat shock, mild acids, and alkalies. 
Hence the field coils are built to have 
strength against any possible short 
circuits or failure. 


2. Coils can be made more compact 
when wound with Formex wire. This 
increases heat-dissipation ability, allows 
more ventilation space, and reduces 


Unusual Construction of Commutating Field 
Coils of Smaller Motors 


A Textolite box covers the laminated-steel pole 
piece and is tightly molded into shape under pres- 
sure. Tough Formex wire coils are then wound 
compactly on this assembly. They are then bonded 
with a thorough, baked-in impregnation of syn- 
thetic resin. This results in a rigid, nonchafing, 
long-lasting assembly. 


LOOK TO G.E. FOR D-C 


GENERAL@ELECTRIC ye 


STEPS 


| THE MANUFACTURE 
THE MAIN FIELD COIL* 


the core taken to 
lake the insulation as nearly 
fa as possible) 


i 


i, 

pth shunt and scries portions are wound 

it tough Formex wire, in those ratings for 
the right Formex wire sizes are avail- 


are wound in pairs, eliminating 


connections between them, 


of varnished cambric separate 

he coils, which are then half-lapped 

cotton tape and pressed into 
to fit frame perfectly. 



























A Feature 
of this New D-C Motor 


possibility of a burnout or “hot spot.” 


This is only a small part of the story 
on the new General Electric d-c motor, 
however. Why not get full details on 
the entire motor—from built-up com- 
mutator and heavy-duty brush rigging 
to such convenience features as easy 
reversal without changing any part of 
the frame, fan, or brush rigging? Call 
or write your G-E representative for 
complete information. And be sure to 
send for your copy of the latest bulletin 
on d-c motors, GEA-1542E. General 
Electric Company, Schenectady, N. Y. 


Varnished cambric is again a = 
| to both sides of the coil for 
protection. j 


' d final, heavy 
: Red. rhs ft = % tr 
ts the coils into a solid .~ that 


and smaller 















Were motors may be broadly divided into 
three general classes: polyphase, single-phase, and 
direct-current. The following outline shows the var- 
ious subdivisions and the Wagner type letters which 
apply to them. 


1. Polyphase 
A. Squirrel-Cage Rotor 
1. Low resistance Type RP-1 
2. High reactance Type RP-5 
3. High resistance Type RP-6, RP-7 
B. Wound Rotor 
1. Low resistance Type RS 
2. High resistance Type RT 
3. Synchronous Type RN 


2. Single- Phase 
A. Wound Rotor 
1. Repulsion start Type RA 
2. Repulsion-induction Type RG 
B. Squirrel-Cage Rotor 
1. Capacitor-start Type RK 
2. Split-Phase-start Type RB 


3. Direct-Current 
A. Wound Rotor 
1. Compound-Wound Type RD 


Polyphase Squirrel-Cage Low-Resistance (1/6 to 400-hp) 
Because of its simplicity, rugged construction, and 
low cost the RP-1 motor is the most popular type 
used in industrial plants. It has sufficient starting- 
torque for operating machine tools, fans and blow- 
ers, centrifugal pumps, some types of compressors, 
and many other kinds of machinery. 


Polyphase Squirrel-Cage High-Reactance (1-1/2 to 125-hp) 

Some applications require motors of higher starting- 
torque than obtainable in RP-1 motors. Typical 
examples are crushers, plunger pumps, belt con- 
veyors starting under load, large air compressors, 
large refrigerating machinery, mixers, etc. For such 
applications Wagner builds a high starting-torque 
motor with high-reactance rotor, known as type RP-5. 











Polyphase Squirrel-Cage High-Resistance (1/2 to 150-hp) 

The motors discussed thus far are not suitable for 
operating machines having heavy flywheels because 
these motors will not permit the flywheels to deliver 
enough of their stored energy during the punching 
or drawing operation. For these applications Wag- 
ner builds RP-6 motors with high-resistance rotors. 
During the working part of the cycle, the motor 
speed drops considerably and allows the flywheel to 
do its work. High-resistance rotors are also used in 
RP-7 (1 to 50-hp) elevator motors, which are used 
on low-speed elevators, hoists, dumb waiters, etc. 


Polyphase Wound-Rotor Low-Resistance (1 to 250-hp) 

There are two reasons for the existence and applica- 
tion of motors of the Wagner type RS. First, since 
the rotor winding is connected to slip-rings making 
it easy to connect a high external resistance in the 
rotor circuit, it is possible to obtain extremely low 
starting-currents without impairing the running 
performance. Second, by introducing resistance in 
the rotor circuit of an RS motor it is possible to 
obtain speeds from 50 to 97% of synchronous speed. 
This method of speed control is satisfactory when the 
load is constant. For obtaining different speeds on 
applications where the load varies, Wagner recom- 
mends the use of polyphase squirrel-cage multi- 
speed motors, type MRP, which may be obtained 
with two, three, or four speeds. 


Polyphase Wound-Rotor High-Resistance (40 to 100-hp) 

The air-conditioning industry sometimes requires 
motors which must have higher starting-torques 
and lower starting-currents than can be obtained in 
good squirrel-cage motors. For such applications 
the Wagner RT motor was developed. The char- 
acteristics of unusually high starting-torque and 
exceptionally low starting-current are accomplished 
by using a high-resistance secondary winding which 
is permanently short-circuited. 


Polyphase Wound-Rotor Synchronous (7-1/2 to 200-hp) 

Wagner Synchronous ‘‘Fynn-Weichsel’’ motors, type 
RN, differ from conventional synchronous motors in 
that they have starting characteristics like RS motors, 


50 YEARS OF SERVICE 


This year Wagner cele- 
brates its fiftieth year of 





service to industry and 


the home—as a manufac- 
turer of motors, trans- 
formers, and fans of the 


MOTORS = 


highest quality. 
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do not have separate exciters, and have simple start- 
ing devices. The RN motor is the ideal motor to 
install where power factor needs correction because 
it not only improves the power factor but also han- 
dies the toughest job to be found. 


Single-Phase Wound-Rotor Repulsion-Start (1/8 to 15-hp) 

For single-phase circuits there is no better motor 
than the Wagner RA repulsion-start induction motor, 
which starts as a repulsion motor with high starting- 
torque and low starting-current, and, upon approach- 
ing operating speed, is automatically converted into 
an induction motor. With few exceptions, if single- 
phase current is involved, the RA motor is the 
logical choice. 


Single-Phase Wound-Rotor Repulsion-Induction (1 to 5-hp) 
Filling-station compressors are often operated in 
cold locations under weather conditions which con- 
geal the oil in the compressor crankcase and may 
increase the load until it is double its normal vaiue. 
For such applications Wagner produced the RG 
motor which is a brush-riding machine with a 
squirrel-cage to limit the idle speed. This type of 
motor will carry any load which it can start and is 
ideal for filling-station compressor applications. 


Single-Phase Squirrel-Cage-Rotor Capacitor-Start (1/6 to 1-hp) 
In order to meet a competitive situation Wagner 
builds the RK motor, which is a capacitor-start 
induction machine. 


Single-Phase Squirrel-Cage-Rotor Split-Phase-Start (1 /20to1 /3-hp) 
The cheapest type of single-phase motor is the RB 
split-phase machine. It is recommended for appli- 
cations where the starting duty is light and the 
period of acceleration is short. The RB-5 (1/6, 1/4 
and 1/3-hp) is a special service motor intended for 
washing machines, mangles, etc., which operate 
only for a short period of time at infrequent inter- 
vals. The RB-5 motor should not be used on jobs 
which operate continuously. 


Direct-Current Wound-Rotor Compound-Wound (1/6 to 3-hp) 


Wagner also builds direct-current type RD motors, 
which are still required in some locations. 


Send. for Bulletins MU-177, MU-179, 
MU -182 describing WAGNER Motors 


M41-30 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,US.A. 
TRANSFORMERS e 


FANS + BRAKES 
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WITH MAINTAINED ACCURACY 


WALTHAM AUTOMATIC PINION AND GEAR CUTTERS 


Any operator can produce parts quickly and accurately 
to toolroom standards on these fast, compact, automatic 
machines. Shortage of skilled labor is no handicap to 
using these machines effectively and economically. 

High production of small gears and pinions is definitely 
assured because these Waltham machines have the power 
and speed to handle a large quantity of work in short 
time. For small pinions fully automatic operation may be 
obtained by using a magazine fed machine specially de- 
signed for this work. 

altham Pinion and Gear Cutters are ideal for the pro- 
duction of such parts as watch, meter and gauge pinions, 
gears and sectors. Cutters for these machines and other 
machines are available from Waltham. Investigate TODAY 
by sending for detailed information. 





WALTHAM SUB PRESSES 


Waltham Cylindrical Sub Presses supplied with suitable 
dies can be depended on to turn out work of uniformly 
high quality and precision. Because clean quality stampings 
are assured at ali times, use of this equipment assures big 
savings in time and money. 

Sturdy, rigid construction and perfect alignment of parts 
assures maintained accuracy even on long runs. Easy ad- 

justment for wear makes it a simple matter to maintain 

) close fit. Either overhang or arch type can be supplied. 
motor Investigate Waltham Sub Presses as a means of stepping 
motor, up y : u x Sgro 

i. throug their ability 
toe 4 to turn out parts 
— ready for assembly. 
id into Ask for details. 
single- 
is the 


)) 
ted in 


h con- WALTHAM THREAD MILLERS 
d may 


vaiue. ¥ . , y Precision thread milling on a pro- 
ie RG ft, 3 duction basis is assured by modern 
vith a : es ee 3 w floor type Waltham Thread Millers. 
Modern in every detail, these ma- 
ype of chines are remarkably versatile in the 
and is wide range of work they can handle. 
ns. PU on, ine : They are ideal machines for both tool 
3 room and production requirements. 
1-hp) ' Ss j These machines will mill precision 
; ' threads of standard forms such as 
/agner ‘ V, N.S., Whitworth, Buttress, etc., 
r-start conveniently, quickly and accurately. 
Cutters for these forms can be sup- 
plied. ‘ 
1 /3-hp) The three motor drive (speed, feed 
: and oil) recently adopted adds rigid- 
he RB ity to the cutter head and increases 
appli- the speed range. Taper and com- 
d the ; pensating attachments can be sup- 
6, 1/4 plied also a motor driven internal 
ed for cutter head of improved design. 


perate | . 
inter- 
n jobs 


hp) 
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From the front lines of Defense, the word’s 
flashed back for “More shells!’ And this Blood 
lathe in the plant of S. A. Woods Machine Com- 
pany strives to keep pace. As one shell is turned, 
another takes its place, and another, andanother. 


Meanwhile, S)S{F’ Bearings are helping this 
lathe to meet the exacting demands imposed 
upon it. On the headstock, a double row cylin- 
drical roller bearing takes the radial loads, and 
a thrust bearing the thrust loads at the work 
end. A deep groove ball bearing absorbs both 
radial and thrust loads on the rear location. 












eo vA @ « 
‘At ” kt oS > 
© Turning shells on an SF -equipped Blood lathe in the plant of S. A. Woods Machine Co. 


Ore shells ON 












To counteract high hydraulic pressures, the 
tailstock is designed with three angular con- 
tact bearings mounted in tandem to provide 
adequate capacity. The double row cylindrical 
roller bearing at the front provides radial 
capacity and rigidity in a confined space. 
Together, they prove that Modern Design 
helps America move ahead in Production. 
SOLS’ INDUSTRIES, INC., PHILA., PA. 
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BALL AND ROLLER BEARINGS 


*TAILSTOCK 
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You Can Rely on 
Fractional Horsepower Motors a 





| Sr young line tools driven by small motors are 
just as important as larger tools. 

That's why Century Fractional Horsepower Motors 
are built to the same liberal specifications and high 
standards of quality as large Century motors. 

In thousands of plants throughout America, manu- 
facturers depend upon Century fractional horsepower 
motors for continuous, uninterrupted production. 


Century small size motors offer all these 
essential features—particularly valuable 
when applied to machine tool drives. 


BEARINGS: Thick walled sleeve bearings, ma- 
chined from phosphor bronze castings, are diamond 
bored, providing maximum safety from abnormal 
belt strains and pounding of gear and chain drives. 
Shoulder provides larger thrust surface. 

Century’s wool yarn system of lubrication provides 
at least one year of continuous operation without 
re-oiling. Ball bearings are also available. 


END PLAY SHOCK ABSORBERS: End ‘“bump- 
ing’ of the armature is cushioned by steel enclosed, 
cork end-play washers — resulting in the absorption 
of belt vibration, more accurate production, and 
quieter operation. 


BALANCE: Century Motors are unusually free 
from both electrical and mechanical vibration — 
contributing to greater machine tool accuracy. 
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INSULATION: Laminated sheet insulation gives 
greater protection between winding and core. Var- 
nished cambric for electrical insulation is highly 
resistant to moisture — fibre board gives mechanical 
strength. Windings are saturated with special Cen- 
tury insulating compounds which seal surfaces and 
crevices between turns; prevent magnetic vibration 
between turns and breakdowns from chafing; resist 
abrasives, moisture, oil, mild acids and alkalies. 


ROTORS: Century fractional horsepower motors 
are built with drawn copper rotor conductors. 


PROTECTION: Falling solids and liquids do not 


enter these motors. 


CLEANABLE: The smooth exterior surfaces make 
Century Motors easy to clean outside; their own 
ventilating systems keep motors clean inside. 
Regardless of size, you'll find the highest quality of 
design and materials in every Century Motor. For 
complete information on all the advantages of Cen- 
tury engineering, call in your nearest Century Motor 
Specialist today. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Mo. 


Offices and Stock Points in Principal Cities 

















Self - Aligning 
8° deflection in 
both directions 





PUSH R\\\. CONTROLS 


ON THIS 
_KOEHRING SHOVEL 


“Rack In,”’ “Low SPEED,” “ENG. 
CLUTCH ENGAGED” and ‘‘Boom LOCKED”’ 
—four different control problems Koehr- 
ing find ideally handled by PUSH-PULL 
CONTROLS on their model 604 Shovel. 

If your product is engineered for remote 
control—or would be better if it were— 
let us show you how easily PUSH-PULL 
CONTROLS can be applied. They operate 
easily, without rattle or noise and, once in- 


stalled, don’t require adjustment. 







Write for this interesting booklet, 
‘“‘The Key to Remote Control’’ 


AMERICAN CABLE DIVISION 
230 Park Avenue + New York City 







In Business for Your Safety 








AMERICAN CHAIN & CABLE COMPANY, Inc. 
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Multiply 
Man-Power 





BY IMPROVING 
MACHINE PERFORMANCE 


O OFFSET SHORTAGES of skilled man-power, 
machines must perform at their maximum rated 
capacities with a minimum of interruptions. 

This type of operation demands the ruggedness... 
the trouble-proof qualities ...of BCA Ball Bearings. 
Both machine maker and machine user benefit when 
the designer specifies BCA’s. 

BCA will gladly engineer or he!p you select ball 


| bearings to meet the exact requirements of your equip- 


| ment. For full information about loads and life expec- 


tancies refer to the BCA Data Book. If you do not yet 


have your copy of this valuable reference, write us today. 


| BEARINGS COMPANY OF AMERICA, 415 Harrisburg Ave., Lancaster, Pa. 








RADIAL « ANGULAR CONTACT + THRUST 


BALL BEARINGS 
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V-BELT 


WITH PATENTED FLAT COG CONSTRUCTION 


TESTS PROVE: 


Yes, it’s the extra value V-Belt ... it’s 
the V-Belt with patented flat cog con- 
struction that’s built for both V-to-V 
Drives and V-Flat Drives! Only this 
new V-Belt has Dayton’s non-skid tire 
tread design to increase traction and 
pulling power on flat pulleys, PLUS 
Dayton’s die-cut raw edges for a more 





BUILT-TO-BEND 
FEATURE AND 
DAYTEX CORD 
mean longer life 
under constant 
high-speed flexing. 


FLAT COGS AND 
DIE-CUT SIDES 
provide greater 
gripping power on 
grooved pulleys 
and on flat pulleys. 
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21% GREATER PULLING POWER 
22% LONGER LIFE 


powerful grip on grooved pulleys. 
And that isn’t all. Only this new 
Dayton V-Belt has the stronger, heat- 
resistant Daytex Cord in the neutral 
axis section—and Dayton’s “‘Built-to- 
Bend”’ construction—exclusive fea- 
tures which mean that Daytons run 
cooler and last longer under the 








CROSSWISE Ri- 
GIDITY prevents 
distortion —as- 
sures maximum 
efficiency and 
longer belt life. 





strain of constant high-speed flexing. 

Tests prove that this revolutionary 
V-Belt on flat pulleys of a V-Flat Drive 
has more than 21% greater pulling 
power—and laboratory and field tests 
show that on grooved pulleys this 
V-Belt has an overall increased life of 
at least 22%. 

This new V-Belt, with its added per- 
formance and unmatched economy, 
is but another achievement in Day- 
ton’s 21 years of V-Belt pioneering. Yet 
it costs no more! Write for complete 
information and engineering data. 


™ Dayton hwoner 


The Wortd’s Largest Manufacturer of V-Beits 
DAYTON, THE GREATEST NAME IN V-BELTS 


Dayton 
V-BELTS 


THE SAME BELT fos v-ro'v onives 
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SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC 
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ASSEMBLY... 





Simplify ASSEMBLY 


See how Assembly Engineering improved the assembly 
of film rollers in the Akely High Speed Aerial Camera! 
Formerly, the roller-shaft’s end was spun over the 
hearing ... slow, and exacting. Redesign, with a Type 
“U" Self-tapping Screw replacing the shaft, made a 


lime saving with a mechanical improvement. 


Save OPERATIONS 


80% of assembly time and labor were saved when 
Parker-Kalon Self-tapping Screws replaced rivets on 
this Nicholson gas hose nozzle. You can make similar 
savings by eliminating costly tapping, tap breakage, 
mis-tapped work . .. eliminating lock washers, and 
fumbling with bolts and nuts . . . eliminating riveting 


in hard-to-get-at places! 


Cut Out “SLOW-UPS” 


We spent thousands to build the Parker-Kalon Quality- 
Control Laboratory — without counterpart in the in- 
dustry —to save money for you. This rigid laboratory 
control eliminates “doubtful screws” . . . screws that 
look all right but some of which fail to work right. 
There are no “slow-ups” when you specify Parker-Kalon 


every screw starts easily, drives in fast, holds tight. 


fw = 
\ Ww 


KS 
can 


\ 


- AND OTHER FASTENING DEVICE 
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Work speeds up - Hours 
are gained -when you 
get together with a 
PARKER-KALON 
ASSEMBLY ENGINEER 


Your men will like to give 
you “9 hours work” in an 
8-hour shift... when they 
accomplish the speed-up 
with easily applied Parker- 
Kalon Self-tapping Screws! 
For every workman with an 


ounce of pride likes to make 





a fastening quick and tight. 


Every day. in hundreds of plants, large and small. 
time savings of 25% to 50% are made with Parker-Kalon 
Self-tapping Screws which effect a triple saving — they 


sim plify assembly ... save operations... cut out slow-ups. 


To obtain all the benefits of this simpler, better fasten- 
ing method, get together with a Parker-Kalon Assembly 
Engineer. He is thoroughly familiar with present-day 
assembly practises on all sorts of products. His recom- 
Parker-Kalon 


makes all types of Self-tapping Screws — both thread- 


mendations will be unbiased because 


cutting and thread-forming—for every assembly of 
metals and plastics. Besides, he is pledged to recommend 
Self-tapping Screws only when they offer a better, more 


economical means of assembly. 


Sheet metal, heavy steel, die castings, plastics . . . no 
matter what material your production uses, the chances 
are 7 out of 10 that a Parker-Kalon Assembly Engineer 
can help you simplify its design for faster, lower-cost 


assembly with Parker-Kalon Self-tapping Screws! 
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Change Overnight! No Special Tools Needed ! 


The Parker-Kalon Assembly Engineer will show you 
that no major production changes are necessary . . . no 
special tools or skilled hands are needed to start 
adding hours of production time with Self-tapping 


Screws immediately! 


Start Now To Gain Time! 


Mail a description of your assembly to Parker-Kalon 
Assembly Engineers. They will return it with recom- 
mendations and samples. Or better: let a Parker-Kalon 
Assembly Engineer call at your plant and point out 
ways of speeding up your assemblies. Parker-Kalon 
Corporation, 196-200 Varick Street, New York. 


PARKER-KALON 
Luality Cortiolled 


SELF-TAPPING SCREWS 


Give the Green Light ° to Defense Assemblies 
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HEAVY DUTY 
HIGH PRODUCTION 
MACHINE TOOLS 





MORE 





.... providing speed, maintained accuracy 


and easy handling for 
today's exacting needs 


TURRET LATHE 
Motor drive with infinite spindle speeds. Timken Bearing equipped 
main spindle—all other bearings anti-friction. 


No. 2G—Capacity 1x62” turning length: speeds from 90 to 180 
RPM or 180 to 3600 RPM. Ask for Bulletin #629. 


No. 3—Built in plain and Universal types. Capacity 1'2”x9” turn- 
TURRET LATHE ing length; speeds from 60 to 2100 RPM or 100 to 3600 RPM. 


PROFILER 


No. 12M High Speed Vertical Profiler and Miller, equipped through- 
out with preloaded precision bearings. Ask for Circular #680-A. 


VERTICAL SHAPER 


Vertical type made in two sizes: 8” and 12” stroke. Equipped with 
Timken bearings in main spindle—all others anti-friction. Self- 
contained motor drive. 





SHELL LATHE 


No. "27" Semi-Automatic Heavy Duty Lathe—equipped with 
Timken bearings on main spindle—all cthers anti-friction. Suitable 
for rough or finish turning of shells at maximum feed; permits maxéi- 
mum use of carbide tools. Ask for Circular #715. 


TURNING LATHE 


27” Extra Heavy Duty Plain Turning Lathe. Equipped with 
hydraulic feeds. Timken bearings in headstock, all other bearings 
anti-friction. Will handle a wide variety of single purpose opera- 
tions at maximum speeds and feeds. Write for details. 





PROFILER 





Thread Milling Machines—lInternal and External. Built in one 
swing and three standard bed lengths—30", 60" and 90" be- 
tween centers (longer length to order). For single Cutter or 
Multiple (hob) Milling. 














S Sir, 





en ¢ 








SHELL LATHE TURNING LATHE 


MOREY MACHINERY CO,, inc. whe 


410 BROOME ST. NEW YORK, N.Y. 
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We're in our ‘teens, but— 
were grew up almost overnight ! 











s sir, we had a healthy, normal plant 
wth for ‘teen years, caused by in- 
istry’s cordial acceptance of “3C” 
tctrical control apparatus. 


len along came DEFENSE—and 
most overnight we grew, and grew, 
i grew! 

nd did we have “growing pains!” 


en before windows were in place in 
plant additions, new men, new ma- 


chines, new devices, all blended with 
our standard production into a smooth- 
working schedule. 


We don't make armament nor muni- 
tions, but we do make electrical control 
apparatus for use on motors and vital 
machines responsible for “all out” 
production. 


Some difficulties? Sure, we have ‘em 
—who hasn't? 


Deliveries? We're making them—not 
as fast as we'd like—but who's doing 
any better? 


aa 


We're “in there, pitchin’ “—just as anx- 
ious as ever to service your electrical 
control needs, and your requirements 
are being given just as careful attention 
as possible. 


Our “grown-up” 
service. 


facilities are at your 


OFFICES IN PRINCIPAL CITIES 





CLEVELAND OHIO 





VICKERS “Traverse and Feed’ 


CYCLE CONTROL PANELS 


WITH INTEGRAL DOUBLE SOLENOIDS 


So 
















Push Button Operation > 
Either 1 or 2 Adjustable Feed Rates 
Designed for 


Gasket Mounting : SJ 


These panels provide self-contained, com- 
pact control units for automatic machine 
applications where the cycle is a combination 
of rapid advance, feed, and rapid return 
motions. The feed rates are infinitely vari- 
able within their range, and adjustments can 
be made during feed. For complete infor- 
mation ask for Bulletin 41-10. 

































SMOOTH AND CONSTANT FEED RATE 


- Regardless of Fluctuations in Work Resistance 






Or Operating Pressure . ° . ° ° . 





The hydraulic circuit in the panel employs the well-known Vickers 
Feed Control] Valve and Locked Circuit combination. This insures 
longer tool life and better finish characteristics. These panels are de- 
if-Coptained Control Unit signed to maintain uniform feed rate over a wide operating temperature 
range and the resulting oil viscosity change. 


VICKERS Incorporated 


1454 OAKMAN. BOULEVARD * DETROIT, MICHIGAN 











A Complete Se 






















BORING, TURNING 


DRIL LING MACHINERY 


MILLING, SWAGING 





Typical Circuit Diagram Showing Simplicity of Installation 


These panels are designed for mani- + ese ee En ib 
fold mounting on machine base or . 
head. They can be easily dismounted wt sa AL 
by removing only six readily acces- 


sible socket head screws. Removal of 


panel does not disturb piping 


Many standard modifications are 





available; feeds can be in either direc- 


tion or both directions. Practically any 


cycle sequence can be obtained 


t 


2H ae i he EB a a ANOS gg 





B 





= Keep em Flying 


Propeller Shaft : 

= An interesting full 
color, 4-page folder 
featuring Bower 


Detroit. Michigan 








Illustrating the application of ALLEN “ Pressur-Formd” 
Cap. Screws in hexagon turret saddle and saddle 
apron of WARNER & SWASEY Heavy Duty Turret Lathe. 


Used for the design advantages of flush surfaces; 
the structural advantages of rigid assemblies; the 


operating advantages of vibration- proof set-ups 


HOLL LOW SCRE WS ALL these Allen advantages are provided for the users 


of WARNER & SWASEY Heavy-Duty Turret Lathes. You see 
Allen Socket Head Cap Screws above, in the hexagon turret 


saddle and saddle apron of the lathe. 


In shock-resisting machine assemblies, “ALLENS” have 
held the front since 1910. And the sharp increase in dis- 
ruptive stresses — the new attacks of emergency strains — 


are well within the Allen factor of safety. 





Every one of these Allen screws goes in as a tested unit 
of HOLDING POWER. Laboratory tested, above specifica- 
tions, pledged to defend the reputation of your product in 


extra-duty assignments. 


Your local Allen Distributor will accommodate you to 


the best of his capacity and available supplies. 


THE ALLEN MEG. COMPANY 


HARTEORD, CONN. UW. §.A. 
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When these two words were included as part of our corpo- 
rate name thirty-two years ago, we were pioneering with 
an idea that has been a major factor in a steady business 
growth. We were showing people how to apply adjusta- 
ble-speed motor-drive to get more production from metal-working machinery. 


Today, this idea has broadened to include many industries. Reliance men 
trained to think of motor-drive in terms of production are being invited to sit 
in and help answer the question, “What can we get the motor to do besides 
supply power?” We haven't all the answers in a book, but we know enough 
of them to help run down others... Yes, we have motors — and we also 
have ideas that make motor-drive more than power. Why not use them? 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 Ivanhoe Road * . e Cleveland, Ohio 
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HEN people say that we were 

unprepared they can only mean 

that we weren't going around 
armed to the teeth and looking for 
trouble... that we hadn't spent years 
secretly laying up great hoards of 
diabolical destructive devices to hurl 
at our neighbors. 


Because America was ready, luckily, 
to accomplish what has really been 
a miracle of organization for super- 
scale war production... within an ex- 
tremely short time. American aircraft 
builders, engine builders, ship builders 
and machine tool builders, to mention 
only a few big industries, were ready, 
by knowledge and previous accomplish- 
ment, to tackle the job of boosting 


RICA WAS READY! 


production two, three, four, five times 
in a matter of months. 


That takes a whale of a lot of inbred 
know-how and a lot of the neighborly 
cooperation between industries that is 
peculiarly an American trait. It’s some- 
thing to be most sincerely thankful 
for right now. 


We, at Cushman, have tried to do our 
part efficiently. We had the experience, 
we had the nucleus of men and ma- 
chines. Cushman production is today a 
good many times our highest previous 
peak. And every Cushman Chuck that 
leaves our plant is earmarked for a job 
on Democracy's production lines...a 
strong, dependable, accurate worker 
for America’s defense. 


No... we are not too busy to offer you every assistance in 
the solution of your chucking and work-holding problems, 
and to meet your needs to the best of our ability within 


the limitations imposed by the National Defense program. 


CHUCKING ENGINEERS 
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make sure that every Greenlee turned off the assembly floor 
has been built right, to measure up to the highest stand- 
ards of SPEED, ACCURACY, and QUALITY obtainable. 


Today the speed of the Greenlee Automatic... the 

speed designed and built right into every Greenlee 

Machine . . . is daily saving vital seconds on hun- 

dreds of defense jobs in Canada, England, and the 4 a E E D 
United States. 


And accuracy is not sacrificed one bit to get this 
speed. Greenlee Automatics, built to stand the wear 


and tear of high-speed production. will meet your ACCUR ACY 


most rigid specifications and give continuous, uni- 
form accuracy day after day. 


Even in our hurry to build more Greenlees, there are 
no short cuts to quality. When this emergency has 


passed Greenlee Machines will still be turning out Q U A L | T Y 


ordinary peace-time parts just as fast and just as 
accurately as they now produce defense work. 


>» GREENLEE BROS. & CO. 


ROCKFORD ILLINOIS 
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SPECIFICATIONS 


Swing over ways—21!" 

Swing over carriage—!2" 

Extreme Distance chuck to tail center—33" 
Length of bed—7'—6" 

Timkenized 4 speed selective geared headstock 
Hole through spindle—2" 

Tailstock quill diam.—67" 

Quill stroke—7" 


Carriage feeds (selective hydraulic) .004" to 
.130" per revolution of spindle 


Cross feeds (selective hydraulic) .004'' to 
211" per revolution of spindle 


STANDARD EQUIPMENT 


Hydraulic power feed 

Automatic stops to all carriage movements 

Hydraulic and automatic stops to cross slide 

Machining attachment for each operation 

hydraulic operated spindle chuck or expand- 
ing arbor 

Roller bearing revolving tailstock spindle 

Motor driven coolant pump 

Coolant pan and sump 


Complete electrical control equipment with 
proper size motors 


WRITE FOR 


MACHINE TOOL CORPORATION 
. NORWALK . . . . CONN. 





for SPEEDING PRODUCTION OF... 
SHELL BODIES from 75 M/M to 155 M/M 


Designed for fast, accurate work on shell bodies and similar 
work and equipped for automatic operation, the new SPARKS 
LATHE handles all rough and finishing operations quickly and 
conveniently. 


OPERATION Shell forging is inserted in lathe, and tail- 


stock live spindle traversed hydraulically to locate shell on man- 
drel; spindle automatically starts through hydraulically operated 
clutch. Carriage with slide controlled tools is moved hydrauli- 
cally until outside of shell is completely turned. Simultaneously, 
the rear slide tools are hydraulically moved into shell for facing 
base end and cut off open end to length. 


On completion of turning operation, pilot valve is automatically 
rotated by trip dog which puts feeds in rapid traverse to return 
carriage and rear slide to their starting positions. Spindle is 
stopped automatically through hydraulically operated brake. 
Operation of foot-treadled valves mounted on floor releases 
pressure on expanding mandrel and traverses tailstock spindle to 
permit quick recovery of turned shell. 


COMPLETE DETAILS 
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Keep Ahead of 
DEFENSE DEMANDS 


on the PRODUCTION of 


EXTERNAL and INTERNAL 
THREADS 


The Coulter Type “H’” Hob Thread Miller—modern 
in every detail of design and construction—handles 
high speed, accurate production of right or left hand 
threads. Any parts that can be held in ordinary 
chucks, air operated chucks, air operated collet chuck 
or special face plate fixture can be threaded on this 
machine. 


Work holding spindle and cutter spindle are driven 
by individual motors through worm and gears. Speed 
changes to work spindle are accomplished by pick- 
off gears; cutter spindle speeds are controlled by 
variable motor sheave. All high speed shafts turn in 


anti-friction bearings. Send f D —= . 
Maximum external thread, 7”; minimum hole de- nad Sor Desens Sones 


pends on smallest hob practical. giving full information. 


The James COULTER Machine Co. 


RPRIDGEPORT * G©@ORNECTICUT- VU. So 




















WILLARD, TOOL HOLDERS 


THREADING & FORMING FORMING CUTTING 


The Highest Development 
NO CHATTER in Tool Holder Efficiency 


Information on Request 


No Breaking of Cutter ) SUR momen eon e-w. hen - 
CORPORATION 


No Damaged Work Manufacturers of THOMPSON SUBMACHINE GUN 
1437 RAILROAD AVE. BRIDGEPORT, CONN. 


= 


REG. US PAT OFF, 
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c TIME WHEN IT COUNTS 


trucks, planes, tractors, tanks, rifles, machine guns 
and countless other defense necessities, are bring- 
ing new high production speeds with new accuracy 

damps blades and tesountn ot demaiane pitch fT 10" aaa tone to defense industries. Oilgear engineers and de- 
pt The aan arr nrg ecinmppehalemcegtind o1 ewes “exagne fense plant engineers are cooperating closely in 
f eee beee putting Oilgear Machines to work . . . often result- 

il | J ing in the high speed production of many parts 
hitherto handled on other types of machines at 

much slower rates and with higher proportions of 
hand work. Wherever broaching, twisting, forcing, 





















assembling, straightening, stamping, or other sim- 





ilar manufacturing processes are used, there is an 
Ojilgear machine to handle the job with the speed 
and precision which industry now demands. 







A thorough investigation of the Oilgear line of 





broaching machines, gooseneck presses, and spe- 






Above: Oilgear Vertical Broaching Machines. Used in automobile, tank, airplane, cialized fluid power equipment of all kinds may 


gun, truck, manufacturing plants. Permit super-production of‘ ordnance parts, : 
connecting rods and caps, main bearing caps, universal joint parts, etc. sug gest a method to break those bottlenecks which 
Below : Oilgear Gooseneck Presses. In sizes from 6 to 300 tons. For forcing, broaching, 
assembling, straightening, stamping, manufacturing and general purposes. 






choke off your all-out production. A conference 





with an Oilgear engineer may prove worth while. 





He may have the answer to your problems in one 





of the many new manufacturing methods or proc- 
esses which Oilgear has pioneered. THE OILGEAR 
COMPANY, 1323 W. Bruce St., Milwaukee, Wis. 


















Oilgear manufactures Fluid Power Feeds * Pumps ¢ Cylinders « Valves 
Motors ¢ Transmissions ¢ Horizontal and Vertical Broaching Machines 
Horizontal and Vertical Presses « Custom Built Machines 





oe 
THE OILGEAR COMPANY, 1323 W. Bruce St., Milwaukee, Wis. 
@) | L G t A R Please send complete information in regard to: 
(J Oilgear Propeller Twisting Machines 
(1 Oilgear Vertical Broaching Machines 
(-] Oilgear Gooseneck Presses 
THE MOST EFFECTIVE APPLICATION OF Name ; RAT ee ae 
Company ... ey ee ere ers 


feud poms Be iieseoeceniceseane 





Oilgear Fluid Power Machines, for use in making - 



















































ROTAT G ROTATING 
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ae Goss & oy: LEEUW ver 
5 Spindles Multiple Spindle 4 Spindles 


6 Spindl 5 Chucking 
8 ietailies CHUCKING MACHINES Positions 







On these machines, two threading operations can be han- hardened ways, oversize spindles and gears of chrome- 
dled simultaneously, each thread controlled by its own nickel steel, heat-treated. 


lead screw. a : ; — | 
Among the many other modern features offered in both Complete details will be found in descriptive catalog | 
types are: pre-loaded anti-friction spindle bearings, available on request. 


LEEUW MACHINE CO., NEW BRITAIN, CONN. 












BACKBONE 


FOR A LOT 
OF 


WORK 






STEEL ~ 
BENCHES 





Recognized for, many years 
as the standard in bench 
equipment, the “Hallowell” 
line incorporates all the 
features to meet today’s re- 





quirements. { smart and use- 
Such advantages as smooth tops of steel, laminated wood ful member of 
or Masonite . . . lasting rigidity without bolting to the the DeLuxe line 
floor . . . extra sturdy construction throughout . . . of “Hallowell” 
interchangeability for quick and comprehensive re-arrange- "hes. 
ment of benching—are available in each of the 1,367 styles — Interchangeable 
and models in the “Hallowell” line. drawer and shelf 
These prefabricated benches are THE answer to quick "Fs. 
setup for sudden expansion demands .. . the answer to 


permanent requirements wherever there’s work to be done. 
Details are yours free on request. Write— 


STANDARD PRESSED STEEL Co. 


JENKINTOWN, PENNA. Box 4 
—— srancucs —— 


BOSTON + DETROIT + INDIANAPOLIS » CHICAGO > ST. LOWIS > SAN FRANCISCO 





Fig. 1729 
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Model 2-P3, 1/10 HP. with 
internal pipe discharge. The enormous increase in Machine Tool production since 
1938 proves conclusively that this industry has "stepped 
out" and is accomplishing a real job on Defense produc- 
tion. Figures show increase of approximately 300% in 
dollar value. 


In this respect Ruthman leads the average Machine Tool 
expansion by increasing its volume by 600% since 1937 
and floor space by 300%. 


And for 1942 Ruthman facilities allow for still further 
production expansion to match the already announced 
increase in machine tool production for next year. 


Ruthman Gusher Coolant Pumps are used extensively 
throughout the machine tool industry on lathes, planers, 
grinders, milling machines and many others—giving 
reliable, unfailing service over long periods. 


Ruthman Coolant Gusher Pumps will help you produce 
more work for defense—faster—at lower costs. 














os RUTHMAN MACHINERY CO. 


Model 11020-A (Short), /4 H.P. 1813 READING ROAD 
CINCINNATI, OHIO U.S.A. 











with the Grinders you buy today 


FITCHBURG’S low cost method of mounting 














standard Bowgage Head Grinding Wheel Units 
to multiple grind special jobs will earn more 
profits for you in the present market, and leave 


you in a position to make rapid changeover later. 


All Fitchburg Bowgage Head Precision Grind- 
ing Wheel Units are standard and interchange- 
able. If any operation is discontinued the heads 
can always be used elsewhere—either on standard 
machines or regrouped and remounted on other 


multiple head machines. 










3 DOUBLE MACHINES 


TODAY 
This feature protects and prolongs the useful 


investment life of your Fitchburg equipment. 


Save time and money—speed up cylindrical pro- 


duction grinding with Fitchburg Bowgage Heads. 






TWO-3-HEAD MACHINES | 
This book shows how ; FITCHBURG 


TOMORROW to cut grinding costs ' MULTIPLE 
. write for it today 
.+» dt is freeto executives 








PRECISION 
GRINDING 











FITCHBURG 


GRINDING MACHINE CORP. 


FITCHBURG, MASSACHUSETTS. U.S.A. 
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* At top; rough, tough forging as delivered to Auto- 


matic Stub Lathe 


Below; as it leaves, turned all over 


Length, 


nearly 21"; smallest diameter, 1”; floor-to-floor time, 4 minutes 


A Tough Job... Assembled in their 
bearings, the tough slender shafts shown 
above are “‘stout fellas”. Between lathe 
centers they tend to wriggle like angleworms, 
which makes accurate turning quite a trick. 
Formerly, turning these shafts required two 
operations, two handlings, two machines, 
two operators. Straightening followed, and 
extra grinding on bearing surfaces. Rejects 
were numerous. 


Sundstrand Does It... Now these 
shafts are turned complete on one machine, 
with one handling by one operator who 
does other work also. Straightening is un- 
necessary, grinding reduced, rejects prac- 
tically eliminated. Sundstrand Engineered 
Production did the trick by equipping a 
Model 10 Automatic Stub Lathe for this job. 


Like An Angleworm On Centers! | 


Here Is How . . . Nine tools work on this 
part, but first one of them turns a seat for a 
roller steady-rest which moves in auto- 
matically. Shaft is now turned all over in 
four minutes floor-to-floor. Engineered 
Production experience and Automatic Stub 
Lathe adaptability is the winning combina- 
tion on this job; as it is on thousands 
of others. 


% Automatic Stub Lathes and Rigidmils 
are booked ahead, but Sundstrand Engi- 
neered Production is available to develop 
most effective applications and tooling for 
future deliveries as they become available. 
Write us now about your prospective require- 
ments on manufacturing turning and milling. 


Sundstrand Machine Tool Co. 


2533 Eleventh Street, Rockford, Illinois, U. S. A. 
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Model 10 
Automatic 


Stub Lathe 
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SUNDSTRAND 






i 
ih 
































Booklet shown above tells 
all about Automatic Stub 
Lathe advantages, cycles, 
specifications. Write for 
your copy, today. Ask 
for Bulletin 391, 






Model 12 
Automatic 


Stub Lathe 












- GEARGRIND = 
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INTERNAL GEAR 
GRINDING MACHINES 


Manufactured in capacities to grind 

internal gears having the following 

diameters: 

3” to 8” 314” to 12” 
314" to 16” 

Illustration: Type GG-31, 314” to 12” 


F a 


ED WHEEL! 


EXTERNAL GEAR 
GRINDING MACHINES 


Manufactured in many capacities, 
to grind gears with diameters as 
follows: 

1” to 10” 1” to 18” 

1” to 12” 214" to 24” 
1” to 16” 634" to 33” 
24” to 72” 

Illustration: Type GG-19, }” to 10 
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GEARS 
RACKS 
and 


SPLINES 






ro a: 
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EZ GRINDING ACHINES 
AZ 
GEARGRIND rack grinding 


ays machines grind racks up to 18” in 
length, with tooth widths up to 4”— 
er cylindrical racks up to 4” in 
diameter—and helix angle up to 
20 right or left hand. 


Illustration: Type RG-27. 
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| SPLINE 
“ *INDING MACHINES 


grinding straight sided and 
hwolute splines and serrations. 
eters from 1” to 6”, and lengths 
= centers up to 24”, 42”, 60” 





tration: Type SG-17, 1” to 6” 
ameters, 42” between centers. 
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MODEL 4 2 8ar caraciry MERRITT-MILLHOLLAND 
TURRET LATHE 


* 





A Modern Machine Tool 
Designed for Low Cost 
Production 


* 


Favorable Deliveries 


* 


Also 22" Bar Capacity 
Available 











MERRITT ENGINEERING & SALES CoO., INC. 


126 SOUTH MERRITT ST., LOCKPORT, NEW YORK 








Style B Face Plate — 
in standard diameters 
from 10%%"' to 36/2" 
inclusive. 









No. 617 Bar Pole Face 
Rectangular Magnetic 
Chuck. 


DEMAGNETIZERS 4 
Walker DEMAGNETIZERS are avoilable A FULL LINE OF PROVED STANDARD DESIGNS 


in standard D.C. and A.C. types for 


either 110 of 220 v. Ask for Bulletin Walker offers prompt and complete service on magnetic chucks by carrying in 
K7 giving detailed specifications. stock a considerable line of Sostonasve and Rotary types for use on all surface 
and internal grinding machines built by American machine tool manufacturers. 


These units—for grin ing. milling, planing and turning operations—are of proved 
design and are available in such a complete range of sizes as to enable you to 
select standard units for practically any chucking problem. Write for bulletin 
W4 giving detailed information. 


Also special CHUCKS for special NEEDS 


+ The design of Walker Magnetic Chucks is such that ''specials"’ can be developed 
and furnished at prices only slightly more than standard units. If you require 
special magnetic chucks for special purposes, consult Walker and be assured of 
prompt, economical service. 


0.S. WALKER CO., INC. 


WORCESTER, MASS. 
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A battery of Oster No. 601 Turret Lathes offer exceptional flexibility in meeting simultaneous multiple 
Operations on high production schedules with ability to divert one or more machines to emergency 
short-run operations at any time. 


Where requirements call for 3 or fewer opera- The No. 601 equipped with the six position tur- 
tions, the No. 601 can be furnished with a plain ret each face of which is tanped with six holes 
saddle instead of the six position turret. for mounting various sizes of tool holders. 


Equipped with WORM DRIVE, the smooth flow Spindle nose of the machine is No. 6-A1 Ameri- 
of power permits unusually heavy forming cuts can Standard Flange Type ground to master 
with absence of chatter. gauges. 


pot cer 
PE te whoa 


Chances are good that you need 
one or more Oster No. 601 
Turret Lathes! Enlarged plant 
facilities completed recently by 
Oster make it possible to speed 
up deliveries on rush orders 
placed NOW! 
You don’t need highly skilled 
operators to man Oster No. 601 
machines. They are simplified 
throughout. Equipped with hand 
lever-operated, six- position 
turret, the No. 601 is capable of 
erforming a wide diversity of 
hes and chucking jobs. 


The Oster No. 601 is a NATURAL 
for rapid training of new men 
and apprentices! 

Versatile in meeting your needs 
at least cost, the No. 601 can be 
furnished with either WORM 
DRIVE in a range of spindle 
speeds from 71 to 1034 R.P.M., 
or with DIRECT DRIVE in a range 
of spindle speeds from 450 to 
3000 R. P.M. 


Other options include the ma- 
chine equipped with six posi- 
tion turret or with plain saddle 
where three or fewer operations 
are required. 

Illustrations and descriptions on 
this page are part of thecomplete 
details about the new Oster No. 
601 covered in CATALOG 27-A. 
Your copy is waiting for you. Re- 
quest us to rush it at once. Write: 


THE OSTER MFG. CO. 


2049 EAST Gist ST. + CLEVELAND, OHIO, U.S.A. 


GET GOING AND KEEP GOING FASTER WITH AN 














Part of a battery of 
Stow machines ready for 
shipment for big defense 
operation. 


FLEXIBLE 
SHAFT 
MACHINES 


Whether it’s men or machine tools, working 
under pressure soon shows if they’ve got the 
“guts” to take it. That’s why hundreds of 
shops working on National Defense orders are 
turning to Stow Flexible Shaft Machines. 
Every day, these sturdy, many-purpose ma- 
chines are meeting the test—turning out more 
work in a full day’s schedule—helping to get 
rush-production done on time! 










There’s good reason for this unfailing de- 
pendability. Stow—the inventors of the flexi- 
ble shaft—have been in business over 66 years. 
So, with Stow, you'll benefit from the most 
extensive flexible shaft experience in Amer- 
ica. Let the name Stow be your guide in buying 
flexible shaft machines. It pays! Write for 
complete catalog NOW! 


STOW MFG. CO., Inc. 


29 Shear St. 
Binghamton, N. Y. 


Established 
1875 


Inventors of 
Flexible Shafts 
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TUNGSTEN 


CARBIDE TIPPED TOOLS 
Price $1.00 Each In Any Size 


New Low Prices —Increase Production — 
Cut Operating Costs 


Tools are tipped with Tungsten Carbide, and are suitable 

for machining cast-iron, brass, bronze, aluminum, non- 

ferrous materials such as hard rubber, bakelite, fibre, 
and tough alloy steels up to 500 Brinell hardness 





Left Hand-Reverse Image. 
Right Hand Shown 


Tool No. 
RH LH Shank Size 


SERIES 100 R-100 L-100 '/gx!/gx2 
R-101 L-102  Yexvsx2l/q 
R-103 L-104 3x3x2!/p 
R-105 L-106 tex 1% x3 
R-107  L-108 = !/ox!/ax3!/p 






Tool No. Shank Size 
200 Vg x"/4x2 
201 faxtsx2/, 
SERIES 200 202 YoxFox2'/2 
203 tex 1s x3 
204 Vax'/2x3'/2 


Tool No. Shank Size 
300 VWax"/4x2 
301 fax tax2Y/o 
SERIES 300 302 Yox¥ox2!/y 
303 Vx!/2x3'/2 





Standard Tungsten Carbide Tipped Tool Bits 


In lots of 12 assorted in any Series; 100-200-300 Series 
an extra 10% will be allowed; also in lots of 50 assorted 
20% discount will be allowed. 


Sizes not listed as well as special TIPPED TOOLS 
will be quoted upon request. When ordering, state tool 
number and quantity desired. 


WE CARRY SILICON CARBIDE EMERY WHEELS 
FOR GRINDING TUNGSTEN CARBIDE TOOL BITS 
Send for our new 1941 general catalogue 


VICTOR MACHINERY EXCHANGE, Inc. 
251 CENTER STREET NEW YORK, N. Y. 
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UNIVERSAL JIGS Help Speed 
Production of Defense Work. 


@ For more than 20 years Universal Jigs and 
Fixtures have been designed to provide efficient 
tooling methods for speeding up production on 
a wide range of work in production and other 
industrial plants. 


Today Universal Jigs are serving in hundreds of 
plants engaged in defense work, speeding up 
machining operations, saving time, cutting costs 
on vital production. 


In view of the ever-increasing demand for 
Cleveland Universal Products, we are still main- 
taining favorable deliveries and wish to assure 
our customers of our continued effort to help 
them do their part for the National Defense Pro- 
gram. 


Index Tabl lnclex Tate! Now, more than ever, should our Industry look 
pape: a ee for cost- and time-saving features, and Universal 
Jigs have both. 


Consistent good workmanship, plus quality in 
materials has been our way of keeping our 
numerous customers with us throughout many 
years. 


For details our No. 40 Catalog gives THE 


complete information. 


eo) 
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The two photographs here show clearly the 
latest machine and tooling for machining Air- 
craft Cylinder Barrels. The machine is the P & J 
5-D-2 AUTOMATIC — the plant is the Lycom- 
ing Division of the Aviation Manufacturing Co. 
—the method of operation is evolutionary. 
Although aircraft engine cylinders can be ma- 
chined in many different ways, this, the latest 
P &J set up, represents a real accomplishment. 
All surfaces (except the fins) are machined in 
one cycle on this P& J AUTOMATIC with ex- 
tremely high finishes, with close aircraft toler- 
ances, with an exceptional ease of change-over 
to meet design alterations — and this in the 
speedy floor-to-floor time of 10.26 minutes for 
the two complete operations listed on the draw- 
ing at the right. Economy features of the 5-D-2 
AUTOMATIC are particularly noteworthy; the 
machine requires a minimum of floor space, 
consumes comparatively little power, repre- 
sents a low initial investment. And two or even 
three machines are easily handled by one op- 
erator for this class of work. 


POTTER & JOHNSTON 


MACHINE COMPANY 
PAWTUCKET, RHODE ISLAND 





| POTTER 


BLUEPRINTS 








Machining all 
Cylinder Barrel 
cycle of the P&J 
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AIRCRAFT CYLINDER BARREL—OPERATIONS 


Parts rough machined to leave 1,8” to 3/16” stock on a side bef 


surfaces of Aircraft 
Forgings in one Presenting thread end to spindle. ist T.F.—loading bar. 2nd T.F.— 


rough bore halfway; rough turn 4.75—4.841 dia., rough face end; rough turn 
and straddle face flange; rough form groove. 3rd T.F.—semi-finish above cuts 


and chamfer. 4th T.F.—size turn 4.841 dia. 
A U T OMA y i C Presenting finished end to spindle. ist T.F.—loading. 2nd T.F.—rough 


bore halfway; rough turn and face fin. dia.; rough turn thread dia.; rough face 
end. 3rd T.F.—semi-finish above and -.chamfer; turn 4.910 dia.; bore hole 
through. 4th T.F.—ream hole 4.608 dia. through. 


re coming to 
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AUTOMATICS | 































“You're a Bottleneck, Harry” 


“What do ya mean, I’m a bottleneck?” 


“Why, if you made more files per day, the boss wouldn't 
be getting gray hairs trying to fill all the orders that keep 
piling in.” 

“Well, if I made more files, they wouldn’t be as good . .. . 
and the boss says ‘Only the best are good enough.’ He 
told us that’s his standard as long as he’s in business.” 


“Yes, but look what our regular old-time customers are up 
against, when they have to wait while we fill defense 
orders.” 


“Sure, but the boss feels just as badly as they do when he 
has to keep them waiting. He appreciates those fellows 
. . » knows that without them he wouldn't be making files 
to help Uncle Sam now.” 


“Well, we'll keep on doing our darndest, both for Uncle 
Sam and all the others who want our files.” 








“American Swiss’ Swiss-Pattern Files are available in over 3000 shapes, 
cuts and sizes . . . made in U.S.A. 


AMERICAN SWISS FILE& TOOL CO.© ELIZABETH, NEW JERSEY 








RELIABLE PUMPS 


for Today’s 
Urgent Production 
Geared - Vane - Centrifugal 
—a wide range of sizes 
for various applications. 


Ask for Catalog. 
BROWN & SHARPE MFG. CO. 
Providence, R. 1., U. S$. A. 


YES SIR! 
THIS | 


FAVORITE 


WRENCH 
SURE TOPS 
THEM ALL! 





Only ONE wrench has ALL these features 





A reversible ratchet socket wrench . . . that operates in narrow 
spaces . . . can be used over long studs . . . is instantly 
reversible . . . and has heads that fit two different sizes of 
nuts . . . that is what you get in a FAVORITE. Get a 


FAVORITE Wrench from your supply house, and see for your- 
self why users report 75% speedier nut-tightening operations. 
Made with three sizes of handles, with heads to fit all U. S. 
Standard bolt nuts to 1!'/2-in. 


GREENE, TWEED & CO., Bronx Blvd. at 238 St., NEW YORK, N. Y. 


FAVORITE™ 


A. 











Reversible Ratchet Wrench BROWN & SHARPE PUMPS 
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... Speed Aircraft Engine 
Production with Multiple 
Drilling on Supercharger 
Housing Fronts! 















@ A key activity in the nation's drive for preparedness 
is the aircraft engine industry . . . heré, speedy produc- 
tion, without sacrificing accuracy, is particularly essential. 
Such a situation as this calls for BAKER machines. . . 
built for the job. They offer highest production at lowest 
cost. Here's an example of a BAKER achievement provid- 
ing timely mass production for the aircraft engine build- 
ers... No. 36—HO Vertical Cleanline Hydraulic Feed 
Drilling Units. 





if ‘| OPERATION .. . These machines multiple drill 19 thru 
holes, 13 of .3125"' diameter, and 6 of .5625" 
6a’ diameter. 
i 
PART .. . A magnesium casting of a supercharger 


housing front. 


TOOLING .... Fixed center multiple head with 19 spin- 
dles and special fixtures. Spindles equipped with 
floating tool holders which carry taper shank drills 
to proper grind and length. 


METHOD ... All holes are drilled thru the piece, depth 
being roughly 534". To hold drill run to a minimum, 
piece is drilled from both ends of holes. Operator 
chucks part, front surface up, and drills holes to 
one-half depth—then turns part over in same fixture 
and drills holes thru. Fixture is designed so that part 
can readily be rechucked. Unit makes two cycles to 
complete piece. 


Here, then, is a unit tooled for a special job during 
the emergency . . . but it's equally adaptable for 
cost-reducing operations under normal conditions. 
For efficient operations on special jobs now, and the 


assurance of future usefulness, select BAKER 
OUR MOTTO SINCE 1867 machines. 
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KENNAMETAL 
Accepted PARTNER TO 


THE MODERN MACHINE TOOL 


Modern lathes, turret lathes, boring mills, and 
other machine tools are powered to permit 
production undreamed of twenty years ago. 


The output of these modern machines, how- 
ever, is strictly limited by the cutting tools 
which do the actual work of removing the 
metal from rough forgings, steel castings, and 
bar stock. That is why so many modern ma- 
chine tools are now equipped with KENNA- 
METAL-tipped tools. The high speeds and 
substantial feeds of which KENNAMETAL tools 
are capable permit full utilization of the pro- 
ductive capacity of these valuable machines. 


It will be worth your while to investigate 
KENNAMETAL, the accepted steel-cutting car- 
bide. Write today for our new Catalog No. 42 
listing standard styles and prices of KENNA- 
METAL steel-cutting tools and blanks. 





A Special 75 H.P. Rough Turning Lathe for 155 mm. shell 


equipped with: (1) Six Tool Carri i KENNAMET 

i: (1) age, us 
— Bay — By one pass to contour ‘at 320 _ _ 
Gnd 0200" to, 090" feed, with 5%” depth of cut, (2) Rrerticai 
antaE fea aes = and cutting off with KENNA- 













Base 


Turning Tool Facing Too 








KENNAMETAL TOOLS 


Shipping Schedule 





Standard Tools 
OTE TOONS .nccecscescsssosscecees 1 
Modified Standard Tools... ~ Po 
Cut-Off Tool Standard Blanks ...................... + ane 












(Upon receipt of order) 


MSKENNA METALS 


103 LLOYD AVE.. LATROBE, PENNA. 








No need to wait for 
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STANDARD 














The most compact 


Indicator with straight 
moving plunger, read- 
ing to .0001”. The illus- 
tration above is twice 
actual size, showing the 
fully jeweled gear 


mechanism. 





ACTUAL SIZE 


STANDARD GAGE CO., INC. 
72 Parker Ave., Poughkeepsie, N. Y. 
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@ Acme-Gridley 4, 6 and 8 spindle Bar Automatics 
incorporate many “life insurance” refinements that 
enable them to meet this endurance test. 


For example—take spindle carrier indexing. On some 
jobs these machines index faster than 30 times per minute. 


The Acme-Gridley type indexing mechanism gives the 
carrier a gradual and smooth start, a rapid acceleration 
and a cushioned stop — PROTECTION FROM SHOCK. 


Refinements such as this support our guarantee of 
SUSTAINED accuracy at the fastest feeds and highest 
Spindle speeds that cutting tools can safely stand. 


LOW REPAIR COSTS e LONGER LIFE © HIGHEST PROFIT INVESTMENT 
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170 EAST 131ST STREET ¢ CLEVELAND, O. 


ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES 
AND TAPS + SCREW MACHINE PRODUCTS +» THE CHRONOLOG « LIMIT SWITCHES + POSITIVE CENTRIFUGE + CONTRACT MANUFACTURING 


The “all-out” call for speed and 
more speed on defense parts 
put thousands of peak produc- 
tion automatics on 24 hour 
schedules. Under these condi- 


tions, what about machine life? 























ENDEY 


PRECISION-PRODUCTION LATHES 


contribute POWER, CAPACITY, SPEED AND ACCURACY 
for meeting today’s exacting needs 


Tool rooms and manufacturing departments all 
over the country, busily engaged in National De- 
fense Production, are taking advantage of Hendey 
versatility, high capacity and convenient handling 
to speed work and maintain precision. 


The high quality of Hendey Lathes—known to 
metal working industries for 66 years—is again 
being demonstrated by high quality performance 
—this time under the most severe operating condi- 
tions to which machine tools can be subjected. 


THE HENDEY MACHINE COMPANY 


TORRINGTON e e e e CONN. ec e e e U.S.A. 
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ANITAT 
A Part of Al 
Machine Tool Pie 


e tool industry hos done almost the im- 
ding defense needs. With the 


on class of work 
5 for greater 


It is signi 
importance oft a 
Bradley Was 
as Monarch 


g& Lamson, 
ic, Brow 
Potter & 


Reduce Lost Man-hours 


xtures permit eight to ten person 
having his own clean running 
d. The spacious deep self-flushing 
ter and possible contamination ao 
ead to lost man-hours. 
h hands, arms, and shoulders 
© per cent and 
-person- Bradley 
e conven- 
e for 


ash, wherever 25 
ashfountains will 
improve 


ants are Fe 

ond laying out W in new OF 

buildings. Our helpful “Washroom 

Layouts” will be mailed on request. BRADLEY 
O 2283 W- Michigen 


Street, 


jgaseneee [ 
taveuts 
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Bradley also 
mokesthe wide- 
ly used Multi- 
Stall Showers, 
mode in 3 
stall and 5- 
stall units- 

















Heres Where 
PRODUCT. ION 


SPEEDY production requires correct grinding production in your plant. A Sterling engineer 

wheels - wheels whose bond, grain, size, and can quickly select those most suitable for your - 
shape are suited to your work. That is the purposes ... tell you how to use them to meet 

kind of wheel you obtain when you use Ster- your delivery dates. 

ling Grinding Wheels .. . they are built to do 


the job better . . fester. This service costs you nothing .. it is offered 


as our contribution toward speeding up national 

Today, in your stockroom, there are many defense. Wire us today and we will gladly 
grinding wheels that could be used to snap up cooperate with you in finding the “Wheels of 
Industry” best suited to your needs. 


- STERLING ABRASIVES 
STERLING GRINDING WHEEL DIVISION 


MPANY 
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UIGGED as a battleship 


antl just ad oficient / 


. because Hz// “Open Side’’ Hydraulic in the Vertical Spindle type illustrated 





Surface Grinders embody the same above and its companion machine, 


design essentials... the Hill Horizontal Spindle Surface 


Massive Construction Throughout Grinder. ... Standard table widths 
Simplicity . . . Instantly Variable Speeds of 18", 24", and 30”. Standard table 
Smoothness of Operation . . . Accessibility lengths range from 5 feet to 20 feet. 
| Abundance of Power... Accuracy —— 


All of these features are incorporated Write for complete information now! 





A consolidation of two nationally known, fifty year old 

manufacturers: —The Hill Clutch Machine & Foundry 
Company...and The Acme Machinery Company 

* 6400 BREAKWATER AVE., CLEVELAND, OHIO 















GIVE ME 


‘ABRASIVE 


GRINDING 
WHEELS 


every time! 





ke action 
geor 








pation Ci 
tool for | 


_ production men in both defense and non-defense 








industries ask for ABRASIVE COMPANY GRINDING WHEELS x fecing 
5 ofter th 


to insure peak performance on their grinding jobs. Fast 





stock removal, long wheel life and improved surface 


finishes are qualities sought for . . . and obtained from 





ABRASIVE wheels. Put them on your grinders for best 


¢ facing 


results. Prompt service from local stocks. Write for details. bows thry 





ABRASIVE COMPANY 


DIVISION OF SIMONDS SAW AND STEEL CO. 
TACONY & FRALEY STS., PHILADELPHIA. PA. «+ DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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5 tool to form-cut groove on Large diometer tool for rough and Slide action tool to cut face after Slide action tool for rough and finish Carboloy tipped boring tools for 
motor geor housing. finish boring and chamfering end of clearing obstruction in casting. boring, chamfering and facing reor machining bearing seats 
crank case. end of crank case. 


3 — 


»— PRODUCTION 


4, 





Slide action tool for finish facing 


ke action tool. to turn hub for 
rear end of motor crank cose 


gear clearance. 



























diameter facing tool equipped 


emovable Corboloy tipped 


blades. Thin imeteatieiiel shine? «:Beur ak the 
many High Production Tools de- ; 
signed and built by Scully-Jones _, 
& Company for producing air- 
craft engines. Carboloy tix re 
wipped with ball bearing cutting edges assure maximum 
ne se phon tg efficiency in performance as 
as increased production throu 

greater speeds and feeds. _ 

Our Engineering ‘Staff is 
to assist in solving your 


Facing tool with adjustable serrated 
blades having staggered Carboloy 
tips. 





Recessing tool for machining two 
grooves for packing rings. 








> 


Hollow Mill equipped with adjust- 
able Carboloy tipped blades 








pation Core Drill and finish 
tool for use on engine block. 










Two step facing tool equipped with 
adjustable stop and Carboloy 
tipped blades 


or facing ends of cylinder 
s after they are mounted in 
motor block: 














Three chamfering cuts mode at same 
time on airplane motor casting by 
this automatic tool. 


¢ facing tool for machining 
boss thru eccentric opening. 






SCULLY-JONES & CO 


1901 SOUTH ROCKWELL STREET 
3 tool for cutting snap-ring Cc H ICAG Oo e 8 Fe INO Is For machining, at one time, two sides 


jear assembly. of ovter bearing in camshaft housing. 


ion too! : rough and finish Boring tool with micrometer adijust- Automatic tool for cutting recess and Recessing tool for cutting double * Automatic facing tool for machining 
» © d face reduction ment for use on distributor gear two chamfers in supercharger part. groove in oil line part. internal boss. 
Sear | ousing. sing. 
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MORR Sac 


HAFT EQUIPMENT 


The installation of ‘‘Morrisflex’’ Flexible Shaft Equipment and Accessories in your plant 
—Production Shops and Toolrooms MUST result in high production, efficiency, fine finish 
and no wastage of energy for the operator. The use of ‘“‘Morrisflex”” means a first grade job in 
a minimum of time. Sufficient is it to say that ‘‘Morrisfiex’”’ Equipment is used by all the 
leading Aeroplane Manufacturers. 

“*Morrisflex” Flexible Shaft Equipment and “Rex” Rotary Files and Cutters, the best 
that can be obtained, are made in Britain of finest Sheffield Steel, by skilled British Workmen, 
in the “Morrisfiex” Plants;. situated in widely separated districts. B. O. Morris Limited, 
the largest suppliers in the British Empire, will gladly send literature on request. 
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%; 


/ 


BRITISi4 na 
8 
MORRI SELEY 


B.O.MORRIS LT 


Shirley, Birmingham, ENGLAND 


‘PHONE : SHIRLEY 1237 CRAMS: ‘MORRISFLEX’, BIRMINGHAM 
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RIVITOR 


o 


Furnishes air squeeze” action combined 
with automatic feed riveting. In keeping with 
established T-J quality, this new RIVITOR 
contains many cost-cutting, efficiency building 
features—feeding and setting mechanisms 
are automatic . . . setting tools are adjust- 
able . . . horn section is interchangeable. 
Steel side plates, base plate and non-repeat- 
ing foot pedal operations, are other “pluses”. 
By using a different type rivet set and jaw 
construction, Counter Sunk Head rivets are 
handled, as well as Flat Head, Round Head, 
Full and Semi-Brazier Head Rivets. This 
new, high production T-J Air Powered 
Rivitor is your best choice for work 
within its range . . . write for production 
data, prices and deliveries, address to 
Dept. A. 

























Air Cylinders 


EQUIPMENT 


HELPS ATTAIN MAXIMUM 
SPEED IN PRODUCTION! 


Increased performance and machine efficiency, plus greater handling 







convenience, are a few of the many advantages T-J products bring 






to machines and equipment engaged in today’s high pressure defense 






production requirements. 











T-] products . . . air and hydraulic cylinders . .. are easily and 
quickly insialled ... they become an integral part of the machine 
to which they are applied. 
T-J AIR CYLINDERS T-J HYDRAULIC CYLINDERS 
These units exert power movement Designed and furnished in types 
: and sizes to exert power movement 
from 100 lbs. to 12,000 lbs. (direct). from 1,000 Ibs. to 50,000 lbs. (di- 
Made in styles, sizes and strokes rect). Available to meet your speci- 












to meet your requirements. fications. 

A new section of our plant (about 21,400 sq. ft. more floor space) 
is now nearing completion, and is adding effectively to our pro- 
ductive capacity. 







Our engineers are eager to help you step up production through the 
application of T-J products. Consult with them, regarding your re- 
quiremenis. Write for deiailed data, address to Dept. A. 


Hydraulic Cylinders THE TOMKINS - JOHNSON CO. 






Jackson 8 @ Michigan 
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DIAL INDICATORS 





300 Series 334" diam. 


23," diam. 
100 Seri . . e © 
1.11/16" diam. Entirely New - - - Alike Except in Size 


A complete line of modern indicators of the latest design and with exclusive features, developed from 
experience gained during a half century of manufacturing only the finest instruments of their kind. Superior 
to all others in quality, accuracy and durability, yet they cost no more. Investigate and compare them. 


Catalog No. 52 on request. 


200 Series 
214," diam. 





B. C. AMES CO., WALTHAM, MASS... U.S.A. 





DRILL BUSHINGS ARE SPEED- 
ING UP DEFENSE PRODUCTION = \ 


In scores of defense and manufacturing 
plants Universal drill bushings are doing an 
outstanding job. 

Because of their super-finished bore straight 
and round within .0001 Universals assure 
accuracy and unexcelled wearing qualities. 
All standard sizes available. Write for facts 
and prices. 


UNIVERSAL ENGINEERING CO. 
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New VERNON 


VERTICAL MILL & JIG BORER 


Equipped with Dial Indi- 
cators and Measuring 
Rods as illustrated at left, 
the Vernon is invaluable 
for all types of smaller 
jig-boring operations. Re- 
lieves or replaces heavier, 
higher-priced equipment. 



















SPECIFICATIONS . 
TABLE SIZE = 6" x 21” 
LONGITUDINAL FEED 12” 
GROSS FEED 6” 
MAXIMUM DISTANCE 
TABLE TOP TO SPINDLE 
END wy,” 
QUILL FEED 3” 
8 SPEEDS ..250 RPM 
TO 4000 RPM COLLET 
CAPACITY Wy" 


- 


Write for new folder TODAY! 














MACHINERY MANUFACTURING COMPANY 


4 1915 £. 51 St., Vernon, Los Angeles, California 
HORIZONTAL MILLS, VERTICAL MILLS end 
“ JIG BORERS, SHAPERS end GRINDERS 


AMERICAN MACHINIST 














sy OO ey asd? Ms o. pw 


™m'dS Q 


Q. 


pi 
OI 









GRINDING 


PARTS 


for 


PRATT & WHITNEY 
A.G.D. SNAPGAGES 


.--@ fast, accurate 
iob handled on an 


“ABRASIVE No. 3B” 


Tool room precision under pro- 
duction requirements is being 
maintained by this “ABRASIVE” 
Surface Grinder on exacting 
work in the Pratt & Whitney 
plant at Hartford, Conn. 


The operation shown here is the grinding 
of parts used in P & W A. G. D. Snap Gages. 
The versatility of this “Abrasive” machine 
and its inherent accuracy make it an im- 
portant machine in helping maintain Pratt 
& Whitney standards of precision in pro- 
duction. 


It will be to your advantage to explore the 
possibilities of “ ABRASIVE” Surface Grinders 
on your work because these machines pro- 


ABRASIVE MACHINE TOOL COMPANY East Providence, R. I. 










vide every modern feature for speed and 
savings in the tool room or on the production 
line. 


Send today for bulletins describing the 
“ABRASIVE” line which includes a wide 
range of sizes and types to meet today’s de- 
mands for the utmost in convenience, ac- 
curacy, under the most exacting demands. 


Ask “ABRASIVE” engineers for assistance on 
any surface grinding job. 


ABRAS(VE 


Surface 


Grinders 














ING Gal. 


GRINDING WHEELS 


Macklin Wheels Are Uniform 


Uniformity in grinding wheels must begin with 
the first manufacturing operation. Extra precau- 
tions are taken to insure absolute accuracy in 
mixing the specified abrasives and bonds to pre- 

determined standards and formulas. ionendans 

are carefully weighed to exact proportions in air 

conditioned and humidity controlled depart- 
ments. These modern methods enable Macklin to a Se 
Protect Your Production by producing uniform OO lata 
and scientifically controlled grinding wheels. : 


Ask for Macklin Engineering Service 


MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U. 


Distributors in all principal cities 


Chicago - New York - Detroit - Pittsburgh - Cleveland - Cincinnati - Milwaukee - Philadelphia 
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SPEEDS UP 
PRODUCTION | 


ee ON 


PRECISION SURFACE _ yal 


= MJ IN Cuts Costs 












Table Sizes 


Width: 16’ to 36’ 
Length: 72” to 192 


SMALL MACHINE 
Table Sizes 


Width: 12” and 14 
Length 36” to 72 









3-ton heading slide formerly hand 
scraped in 16 hours, now age in 6 


The Mattison High-Powered Precision Surface Grinder has hours on Mattison | 


massive double-column support for the wheel head; smooth, 
rapid, double-cylinder, hydraulic table drive; large capacity; 
ruggedness of construction and ample power for rapid stock 


removal. 


Here is a great cost-reducing machine which provides 
precision grinding results on a high production basis. We 
will be pleased to furnish you with complete details regard- 
ing the advantages of the Mattison Surface Grinder as 





applied to your work. 


| Caps previously ground ve at ‘a time 
on small grinder. 
| Grinder has reduced time “Bite 7 hours 


L to 30 minutes on quantity shown. 


MATTISON MACHINE WORKS = Told aie). y Tete 
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Automatic operation 
produces the patented 
Oliver point and vari- 
able clearances. Holds 
all drills from %4" to 
3” in diameter, and 
produces any point 
angle from 82 to 160 
degrees. Ball bearing 
mounted main shafts 
and TIMKEN equipped 
grinding spindle as- 
sure ease of operation 
and maintained accu- 
racy. (Drill revolves 
continuously—only one 
sctting required.) 


OLIVER 

UNIVERSAL TOOL 

AND — | 
CUTTER GRINDER { \ 
\ This is no time to waste time—or tools! Present 
scarcities of high speed tools and today’s de- 
mands for increased production make it impera- 
tive that maximum length of service be obtained 
from every small tool. Oliver Tool Conditioners 
will keep your tools in condition to do better 
work—longer, with minimum down time for 
breakage or resharpening. In addition, they 
eliminate tool waste, time-consuming and 
inaccurate hand grinding. 


With a few simple fix- 
tures, grinds face mills, 
slitting saws, end mills, 
angular cutters, slab 
mills, spot facers, 
formed cutters, ream- 
ers, gear cutters, etc. 
Produces accurate 
clearances by direct 
reading—uniform teeth, 
correct angles and 
straight cutting edges 
that mean better 
service. 


Take this step to save tools! Install a few simple 
Oliver Tool Conditioners in your toolroom. Their 
automatic, precision operation keeps tools of 
all types cutting with “brand new” accuracy, 
giving you the maximum tool service that is 
so important today. 


OLIVER INSTRUMENT COMPANY 
‘1414 E. MAUMEE STREET, ADRIAN, MICHIGAN 


AUTOMATIC DRILL GRINDERS—-TOOL 
AND CUTTER GRINDERS — DRILL 
POINT THINNERS — TEMPLATE 
TOOL GRINDERS — FACE MILL 


OF ADRIAN GRINDERS, DIEMAKING MACHINES 
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...a special unit for 
high production drilling 
on small cast iron parts... 


Designed and fuilt by 
SNYDER! 














@ Designing and building machines to do your operations better— 
faster—at less cost .. . that’s SNYDER’s job. 


For Increased Production Here’s a SNYDER accomplishment . . . a special drilling machine 
at Lower Cost... for high production on small cast iron parts. The work is placed at 
an angle so that the drills relieve themselves of chips . . . balls are 

part of the clamping fixture. Three parts are loaded at each station, 


SEE SNYDER BEFORE and the fixture is a five station trunnion type. 


You can get this same special machine efficiency. Bring your pro- 
YOU PLAN PRODUCTION duction problems to SNYDER ... their years of experience in the 


SET UP! design and manufacture of machines for highest production at 
lowest cost qualifies them to provide the proper unit to do your job 
best! 


SNYDER TOOL & ENGINEERING CO. 


DESIGNERS AND BUILDERS OF SPECIAL MACHINERY 
3400 E. LAFAYETTE ST. DETROIT, MICH., U.S.A. 
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Assuring ...Toolroom Precision 
on a production basis 


» GRAND RAPID'S 
“ee ~=XURFACE GRINDERS 


Developed from more than thirty-five years of specialized 
experience, Grand Rapids" Surface Grinders combine mod- 
ern features of design with operative convenience to assure 
maintained high accuracy and easy handling under maximum 
production requirements. 


There is a "Grand Rapids" unit in the 
proper size and type to solve your prob- 
lem of eliminating Dottlenecks in your tool 
room or on your production line. Com- 
plete details are available on request. Ask 
"Grand Rapids" for assistance on your 
grinding needs. Our recommendations 
will be given promptly and can be de- 
pended on to be of valuable assistance 
to you. 


“GRAND RAPIDS’’— PRECISION TYPE 


Grand Rapids builds hydraulic feed machines of 
this type in the following sizes: 6"x8"; 8''x24"; 
8x36"; 12°24"; 12"x36"; 12"x48". The unit 
shown is the No. 55 machine having longitudinal 
and transverse table travels of 38" and 13!/2" 
respectively. 

These units feature the "Grand Rapids" one-piece 
column and base casting of great rigidity—a 
construction which assures permanence of align- 
ment between cross travel ways and upright head 
ways. Saddle is & rigid, heavy, one-piece casting; 
bearing spindle turning in preloaded ball bear- 
ings is mounted in heavy, rigidly constructed head. 
These machines are fully described in Bulletin GL 
100—available on request. 


MODEL ‘‘A” GRAND RAPIDS — 
PRODUCTION TYPE 


These units, with Cross Travelling Head Hydraulic 
Feed, are production type machines using wide 
faced wheels and having a maximum cross feed 
of I'/4" per table reversal. Maximum longitudinal 
table speed is 125 feet per minute. Fine accurate 
work is guaranteed at high production speeds. 

Model A Grand Rapids Machines are built in 
the following sizes: 12"x36"; 12'x48"; 12'x60"; 
12x72"; 14"x36"; 14x48"; 14"x60";  14"x72". 
For detailed specifications, ask for Bulletin GL 115. 





















































GALLMEYER & LIVINGSTON. CO. 


330 STRAIGHT AVE., S.W. GRAND RAPIDS, MICHIGAN 
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DESMOND GRINDING WHEEL 
DRESSERS and CUTTERS 


a 
OW 


From the complete Desmond line 
you can secure the proper type 
and size dresser to keep all of 
your grinding wheels operating 
at top efficiency. Whether you re- 
quire a Heavy-Duty dresser for 
your large, coarse and specially 
bonded wheels or a diamond 
dresser for precision dressing, you 
can secure it from our line. Your 
expensive grinding wheels’ best 
friend is the inexpensive dresser 
that keeps it fast cutting and ac- 
curate. Let us send you a com- 
plete dresser and cutter catalog 
and name of your nearest dealer 
who can supply you. 








SIMPLEX 
Steel Slide 


VISES... 


..- ON THE 
PRODUCTION LINE 


FOR DEFENSE 


These SIMPLEX STEEL SLIDE 
VISES are in service at the plant 
of the Bryant Chucking Grinder 
Co. . . . doing their part in keep- 
ing Bryant operations at a peak 
by providing long-lived, trouble- 
free service, 24-hours-a- day. 
SIMPLEX VISES are found in 
many other prominent machine 
tool plants as they represent the 
ultimate in modern design and 
construction . . . they're the only 
vises with a solid steel slide. You 
can get them in Machinists’, Pro- 
duction, Welders’, Drill Press and 
Milling Machine types. Ask for 
copy of our catalog A and name 
of nearest dealer. 


at 


Desmond Huntington Dressers and Cutters—in many sizes. 


Mi 


Desmond Diamo-Carbo Dresser, The Best All 


Around Tool Room Dresser 





Desmond Heavy Duty 
Dresser for Large and 
High Speed Wheels 


The DESMOND- STEPHAN MFG. co. 


URBANA 


THE CANADIAN DESMOND-STEPHEN MFG. CO., LTD. 
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OHIO 


— HAMILTON, ONTARIO 















SURFACE GRINDER QUIZ — We are not passing out Silver 


Dollars, but you can earn more money with 


REID SURFACE GRINDERS 


1. What Surface Grinder placed in your shop will increase pro- 
duction? 

2. What company manufactures 
three models to meet present re- 
quirements? 





3. Who has manufactured Surface 
Grinders for the past 40 years? 


4. What Surface Grinder has been designed for closer tolerances? 
5. What Surface Grinder can be equipped with bronze, ball bear- 


ing, motorized or SKF Roller bearing spindle? 


Let our engineers solve your grinding problems | 
EXCLUSIVE SALES AGENTS 


H. LEACH MACHINERY CO. 


387 CHARLES ST. PROVIDENCE, R. I. 
Agents Throughout the World 

















SAVE TIME, MULTIPLY MACHINE TOOL USE 


with NICHOLSON EXPANDING MANDRELS 


On hundreds of jobs you'll find it more practical to hold 
the work internally. That's the purpose of Nicholson Ex- 
panding Mandrels, and they permit fast, precision work 
on lathes, grinders, millers, shapers, etc. Write for details 
and prices. 





TYPE A 


Step Jaw Design made in 4 sizes—Ranges taken by size 1A—¥2” to 1”, 
2A—1” to 142". 3A—1'2” to 2”, 4A—2” to 3”, 5A—3” to 4”, including 
all fractional sizes. 





STYLE E 





TYPE B 3 and 4-Way Control Valves for operating single 
Standard design made in 14 sizes, range 2” to 7” bores, and double-acting air, water, steam and oil cylinders, 
including fractional sizes. on pressures up to 5000 lbs. 


W. H. NICHOLSON & COMPANY 


114 OREGON STREET : : : WILKES-BARRE, PENNA.., U.S. A. 
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POPULAR é& 


manufacturing 


iA dane! 




























GARDNER 
No. 5-18” OR your Tool Room — for your Erecting Floor — for small 
SINGLE flat surface jobs encountered in your production line — 
SPINDLE consider this sturdy No. 5 Gardner Grinder! 
DISC It has a ball-bearing mounted spindle, carrying two 18” wheels 
GRINDER guarded with welded steel safety hoods; fully MODERN 
(3 H.P. Motor) construction. 
It is powered by a 3 H-P., built-in motor, operating at 1200 
R.P.M. — the CORRECT speed for 18” abrasives. 
It appeals to every man who seeks to reduce his costs by using 
a small machine for small work; by employing 3 H.P. rather 
than 5, when 3 will do the work; by using a handy, flexible 
tool on small, sensitive fat surfaces, rather than a larger, clum- 
sier grinder. 
Many aircraft assembly plants have 
found it ideal for the numerous light 
parts of steel, of cast iron and of mag- 
nesium metal which they encounter so 
Write for YOUR copy frequently. 
of Bulletin 202 It will prove equally handy in YOUR 
. shop! 
GARDNER.- GRIND 
YOUR Fax SURFACES 
GARDNER MACHINE COMPANY 





410 East Gardner Street » *» » ” Beloit, Wisconsin, U.S.A. 
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@ Regardless of whether your work 
demands an electric hoist, a hand- 
operated high speed hoist, traveling 
crane, jib crane, monorail trolley— 
whether it be a '/, ton or a 50 ton 
job—Wright engineers know how to 
solve your problem—economically. 





Aside from being fitted exactly to 
your needs you get three things in 
every WRIGHT HOIST :— 


1 ¢ SAFETY. The load chain has a safety 
factor of 7 to 1 and its special process 
steel elongates 3” to the foot (under 
overload) before breaking. The bot- 
tom hook slowly opens to indicate 
overload, too. 


2+ EFFICIENCY. WRIGHT HOISTS are 
fast, smooth and positive in action 
because of scientifically engineered 
design. 


3 « DEPENDABILITY. WRIGHT HOisTS’ 
rugged and precision design assures 
year-in and year-out durability and 
the very minimum of maintenance 
cost. 

Write for your copy of the new Wright 
Catalog and learn the 21 points of 
superiority. 





Let Wright engineer your hoisting and crane problems. 
Work through the Wright distributor in your city. You'll 
find him listed in the classified telephone book. 


Zep WRIGHT MANUFACTURING DIVISION 
YORK, PENNSYLVANIA 


In Business for Your Safety 


AMERICAN CHAIN & CABLE 
COMPANY, Inc. 
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PRECISION 
SLOTTER 


Je) me geole)R {eole)’ We -\, ome] -fejelilesgie). | 
12 


Swiveling ram head ) 
and tool holder, auto- 

matic circular table i 
and independent i 
automatic feeds in all [ 


directions. 


= ie )* 
b ™ 


ia 


——— 
ace 


‘ 

Prompt Delivery ~ ? | 

by MW 
Large-Scale 


Production 


Built with 
y Ale - ee | ¢ 
Stroke 


DOUGLAS MACHINERY CO., INC. 
150 BROADWAY, NEW YORK, N. Y., Dept. 805 


























ai, 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 
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Practically every job in the manufacture of Wright Radial Engines 
is a precision operation, and some of the closest tolerances called 
for are on the job illustrated—all being performed on Arter 
Rotary Surface Grinders. Crankcase faces, connecting rods, 
clutch discs, cams and gears are a few of the Wright Engine parts 
which are ground on Arters. 


Arter Grinders can be depended upon to produce finished work 
that comes up to the highest aircraft standards. High vertical 
capacity, tiltable work table and ease of control give Arter ee eee 
Grinders the versatility so necessary to meet the varied demands Wright Aeronautical Corp. three 


f ° f d ° model A3 Arter Rotary Surface 
of aircratt production. Grinders are shown grinding sides 


of cams for Wright yclone 
Engines 





INSTALLATION 
WRIGHT AERONAUTICAL CORP, 


Se 


WORCESTER.MASS.U.S.A. 
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HONING MACHINE 


ACCURATELY FINISHES INTERNAL 
CYLINDRICAL SURFACES 
FROM .185° to 2.400" 


® Relieves Big Internal Grinders! 
_ @ Does Not Require Skilled Labor! 
® Can Be Set Up In Less Than a Minute! 


Y USING ihe Sunnen Precision 

B Honing Machine to accu- 

rately grind and finish internal 

cylindrical surfaces from .185” to 

2.400”, many defense manufac- 

turers have been able to release 

heavy internal grinders for other work. These 
manufacturers have been amazed fo find that 
such an inexpensive piece of equipment can 
produce such accurate work. Accuracy is guar- 
anteed to within .0001”, and has often been 
held to within .000025” in production work. 


Skilled or experienced operators are not 
required. Any intelligent workman can pro- 
duce precision workmanship with only a few 
hours’ practice. You can shift your highly 
skilled labor to other jobs. 


Saves set-up time — the Sunnen Precision 
Honing Machine can be set up and work lo- 
cated ready for honing in less than one minute. 


Write for FREE ‘ aan 
8-page Bulletin >. 


This new bulletin will give you complete =F) 
information — or if you prefer, a Sales es 


Engineer will be glad to call with his 


demonstrator and show you what this —. 
machine can do for you on your job. |! Sennen Mode! ma ——) 
et a Re aa 
“oem 


SUNNEN- PRODUCTS co. 
WAU bb ul 


eee <a ST. LOUIS, MISS OUme 
Canadian Factory — Chatham, Ontario 
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_ up your production by having experienced 
fabricators of plate and sheet metals produce 
your Lathe Pans, Gear Guards, Splash Guards, 

Machine Bases, and Special Machine Parts. 
Littleford Bros. have the facilities for making these units to meet your specifi- 
cations. Our Fabricating Department for these items has been enlarged to give 
you fast service, quality workmanship at extremely low cost. If your present 
source of supply is holding up your defense orders, send us blueprints for prices. 








Tus protective sign used to hang over the piano 
player in every gold-rush saloon. Miners fresh in from 
the creeks were given to enforcing their preferences 
with hot lead. 


Your local industrial distributor is in the piano- 
player's spot today — with every customer pointing 
priorities at him and demanding what's getting to be 
the impossible. 


But, believe us, he’s doing his best to serve you. He's 
scouring the surrounding country for scarce items. He's 
cudgeling his brains to adapt what he can get to do 
the job you want done. He’s working 24 hours a day 
to serve you in emergency, against heart-breaking 
odds. 


So, we join the Amalgamated Friends of Piano 
Players to entreat that you give the “perfesser” a 
chance. You'll find him your most efficient source of 
supply for small tools, accessories, and supplies— 
now as always. 


Published in the interest of industrial distributors by 


MILL SUPPLIES 220 west 42nd Street, New York, N. Y. 


Since 1911, the ONLY magazine serving industrial distributors and their salesmen exclusively. 


222 AMERICAN MACHINIST 





UNIVERSAL 


HORIZONTAL BorinGc MACHINES : ai 








On Two "Fussy 
Shipbuilding Jobs 


Universal Boring Machines 

combine wide speed ranges 

and ample power that make 

it possible to handle ship- DN 
building jobs of all sizes with = me Universal Horizontal 


Boring Machine shown in 


ti i ] hi d 
equal ease and accuracy. In = stn, im @ lange  shiprard 
u mu . - teel steeri bracket. 

fussy” jobs in ship construc- = Aiter the second hole has 
been cut, a boring bar will 


tion—big jobs in any defense _ °°_ used to align the holes 


accurately. 


production schedule —let us 


wiress 


demonstrate the advantages 
of Universal design and 


gr gern ge ene ger 


construction. 


UNIVERSAL BORING 
MACHINE COMPANY 
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Hudson, Mass. 
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A Universal Table Type 
Horizontal Boring Machine 
is used in another ship- 
yard for performing bor- 
ing, threading and face 


milling operations on large 
valve castings. On the 
job shown the side outlet 
of the valve is being 
machined. 
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Sellers Mach; Sellers Mach; 
1 62 Tools helpeg 1898 Tools helpenine 
finish the Monitor aheag ish the great battlesh; n- 


{schedule - Oregon ahead of scheay), ——— Eso Ewe 
= me | 
—_ as in generations past, the workers 

at William Sellers & Co., Incorporated, 
are helping furnish the tools for the Navy 
that they may keep ahead of the difficult sched- 
ules they have always set for themselves ... 
and invariably exceeded. 
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ah Our great destroyer H& helping the NAVY keeP 
fadofschedule * ahead of schedule 
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1bove: Sellers 36‘ Plate Planer 
with 100 h. p. motor 


Left: Sellers Traverse 


Radial Drill 
Right: Sellers 16’ Boring Mill 


Below: Sellers Pit Planer 
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DISTINCTLY NEW HORIZONTAL BORING MACHINE 
The"PORTAGE” 


BUILT IN 4 INCH Designed and built to meet urgent demands for speed, 
BAR SIZE. accuracy and rigidity required of present day production 
from a Horizontal Boring Mill. 


o 
Particular attention has been given to the spindle mounting 


COMPLETE DATA which has Double Timken Zero Precision bearings at the 
UPON REQUEST. cutter end and SKF floating type in the rear. 


* Spindle is Nitralloy Steel . . . all gears are alloy steel, 
hardened, and run in oil on anti-friction bearings . . . Large 
easy reading dials to facilitate operation. 


THE PORTAGE MACHINE COMPANY 


DESIGNERS AND MANUFACTURERS 


MIAMI & CROSS STS AKRON OHIO 








Tool Steel Pin 7% x 5% inches, finished to 
a close concentricity before grinding 


Steel Sleeve 134 x 4 inches, hollow milled and 
reamed atone pass, ready for grinding. 


Bronze Valve Stem % x 4 inches, small body 
diameter finish hollow milled. Thread also 
cut with Namco circular chaser die 


TO SAVE 








HOW 


TIME AND GET BETTER 





FINISH ON END TURNED JOBS 





The long diameters on these three multiple spindle screw machine jobs were 
rough turned, then HOLLOW MiLL finished with Namco Multiple Circular 
Cutter Self Opening Heads. 


These heads take four chips at one pass-—— more than 3 times faster than 
single pointed turning tools. 


In addition to opening for a quick get-away at end of the cut, these single 
pass finishing tools avoid steps on long cuts and eliminate tool marks in 
backing off. This gives a smoother machine finish and also cuts time and 
costs on parts that are finish ground. 


An extra set of circular cutters, ground to micrometer gage in the tool room, 
requires only one adjustment in the head, reduces down time and avoids 
scrap loss. Ask for circular cutter hollow mill information on your work. 


NATIONAL AS 


170 EAST 131ST STREET * CLEVELAND, O. 




















ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS - AUTOMATIC THREADING DIES 
AND TAPS + SCREW MACHINE PRODUCTS - THE CHRONOLOG + LIMIT SWITCHES + POSITIVE CENTRIFUGE - CONTRACT MANUFACTURING 
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@ Streamlined for appearance—designed forbe de- 


mands of industry long after the present defense%gro- 





gram is completed—this new Niles Planer ha 
massive housing, cross rail and table construction 
with equally sturdy tool heads capable of exception- 


ally heavy cuts in steel castings. 


The compact consolidation of controls makes it ex- 
ceedingly easy to operate. It also has all the devices 
= required to make the machine fool-proof against dam- 
age and safe for fast operation. You — 
can also maintain close tolerances on : 
high production work due to its 
sturdy, rigid construction. Complete 


details upon request. 


GENERAL MACHINERY 
CORPORATION 


NILES TOOL WORKS DIVISION 
HAMILTON, OHIO 











Attention --- PLANT LAYOUT MEN! 


With the present tremendous 
plant expansion programs under 
way, the item of machine space 
becomes ever more important. 
Plant and Tool Engineers are burn- 
ing "the midnight oil" trying to 
work the required amount of ma- 
chine tools into a given amount of 
floor space. 


This is where the Dalzen line of 
Vertical Thread Grinders plays an 
important role — accuracy and 
production combined in a ma- 
chine tool requiring little more 
than half the space formerly re- 
quired for the production of 
ground threads. 


This machine is 38 inches deep, 48 inches 
wide, and 75 inches high. Extreme operat- 
ing floor space is 38 inches by 60 inches. 
Approximate shipping weight, 4400 Ibs. 





These machines are furnished in 
two sizes. No. | Dalzen which will 
grind up to 6 inches diameter, 10- 
inch length threads anywhere on 
an |8-inch shaft. Dalzen No. 2 
will grind a 3-inch diameter, 4 
inches in length anywhere on an 


8-inch shaft. 


We also manufacture the Dalzen 
Combination Center Lapping Ma- 
chine and Drill Press which saves 
the floor space formerly required 
for two separate machines. 


Machine is 39 inches deep, 
43 inches wide, and 72 
inches high, with extreme 
operating floor space 39 
inches by 48 inches. Ship- 
ping —— is approxi- 


mately 3200 Ibs. 












Can be changed over in a 
moment from Center 
Grinder to Drill Press or 
vice versa, You simply 
loosen one bolt and ad- 
just the Center Grinder 
dresser in or out of posi- 
tion. 


Write For 


Descriptive Literature 


DALZEN TOOL & MFG. CO. 


12255 E. 8 Mile Road 
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Buy Forging Equipment 
On the Basis of Mechanical Soundness 


Buyers of forging equipment should insist upon mechanical 
soundness as the prerequisite rather than accept equipment 
because it is available immediately. 


Ajax is prepared to produce units of forging equipment on 
an increased schedule which protects users from having to 
accept equipment merely on the basis of availability. Ajax 
has improved and expanded, and is again improving and 
expanding its manufacturing facilities. Machine tool require- 
ments have been anticipated so that all machining still can 
be performed within its own plant, even on greatly increased 
outputs and established standards of accuracy maintained. 
Heavy casting requirements are anticipated so that these 
come from the foundry to the Ajax plant in steady flow. 


The mechanical ability of every employee is utilized to 
the utmost, and the training of younger men for the 
exacting machine work required in the construction of Ajax 
Forging Machines has been and is being followed as an 
established policy. 


In all this there is not the slightest compromise on the mechani- 


cal soundness that assures productive capacity, accuracy and 
dependability of Ajax Forging Machinery on high speed 


production. There is at present no occasion to forego the 


increases in production that are available through the use 
of Ajax Forging Equipment, and users who will accept nothing 
less can obtain reasonable deliveries of Ajax Forging 
Machines with their established mechanical soundness. 





MANUFACTURING COMPANY 


EUCLID BRANCH P. O. CLEVELAND, OHIO 


621 MARQUETTE BUILDING + CHICAGO, ILLINOIS 


“AJAX 





Users Tell Us They 
Like These Machines 


@ Right now, when speedier production is all-important, multiple 
drilling is saving time in many industries. A little time saved on 
each operation, if only a few seconds, adds up fast when plants 
are running two and three shifts. 


One of many Moline multiple spindle drilling machine models 
which may be a time-saver for you is the No. 115-U. 
A few salient features are: 
1. Sixteen, universal joint-driven adjustable spindles. 


2. Twenty-inch diameter or 18 by 36-inch drilling area, 
optional. 

3. Two independently adjustable rotational speeds for each 
spindle. 
Quick-change speed gear box (as shown) or plain pick-off 
gears, optional. 
Hydraulic feed. 


. Capacity—Sixteen 1¥2-inch drills in cast iron or equivalent 
load. 


Additional Information furnished on request 


MOLINE TOOL COMPANY 


MOLINE, ILLINOIS CABLE ADDRESS: "Holehog" Moline ESTABLISHED 1901 











Honing Machines 


B ARNESDRI L Drilling Machines 


BARNESDRIL Honers lead the world for accuracy, speed, and fine finish 
on internal cylindrical surfaces of any diameter and length; also certain 
external honing. Extensive line includes Vertical and Horizontal, also 
Combination Boring and Honing. 


BARNESDRIL Drilling Machines are made in Single- 
Spindle, Multi-Spindle, Gangs, and High Produc- 
tion Units. Many sizes and types. Capacities to 4’ 
diameter drill or equal. ' 
At right... No. 20114 High 
Production Unit with Hydrau- 
lic Indexing Table. Three- 
spindle head and 4-station 
fixture gives work- handling 


HONERS ... Above, left, No. 249's ee ee 
hone airplane motor cylinders; right, No. 306 operations in various 
finishes landing gear bores, wide variety of combinations. 

other work. Below, left; Horizontal Honers in WRITE FOR 

many sizes for work to 75 feet or longer; right, CATALOG A 


No. 224 for small work, 


DRILLERS... Above, Hydram high-pro- 

duction on airplane engine connecting rods. 

Above at right, No. 262 has adjustable head, 

is extremely versatile, popular in tool rooms, 

airplane shops. See Catalog for many other 
‘on types and sizes. 


—— 830 CHESTNUT STREET = 
Co ROCKFORD 
e ILLINOIS,U.S.A. 
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Shorter Down-Time 
Speeds-Up Output 


MSCROSKY 
s\, JACK-LOCK 
Milling 
—Cuttens 










OU can measure McCrosky JACK-LOCK 

advantages by shorter down time and 
longer blade life. When the cutter has to be 
resharpened, the JACK-LOCK Wedges can 
be quickly unlocked and locked. Adjusting 
screws behind the blades provide a quick 
and controlled means of holding to a uni- 
form minimum the blade stock to be ground 
away....On the job the JACK-LOCK Wedge 
insures rigidity when speeds and feeds are 
stepped up to increase output.... Ask for 


McCrosky Bulletin No. 15-M. 


Mc(CROSKY TOOL i aerenaTies 
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cost 
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A * ADJUSTABLE BLOCK BORING BARS 
SPECIAL PURPOSE TOOLS 
McCROSKY TURRET TOOL POSTS 


; TOC 
SUPER ADJUSTABLE REAMERS — 
JACK-LOCK MILLING CUTTERS 
WIZARD QUICK-CHANGE CHUCKS 

















What’s missing in this 
> 2 picture? 
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The Answer is.... 


THERE'S NO KEY! And no key is needed 
because ETTCO Drill Chucks are self-tightening. 
You just insert the drill and turn the body by hand 
just enough to hold it. Drilling action does the rest 
—and the heavier the load the tighter it holds. Yet 
a twist of the body by hand easily releases the 
grip. 

This KEYLESS feature of ETTCO Chucks—a big 
reason for their 20 years as "Industry's Favorites" — 
is particularly valuable today when overy minute 
counts. 


And equally valuable is the top-notch quality 
of the latest improved ETTCO Chucks. In every 
way these chucks meet today's unprecedented de- 
mands for long, hard uninterrupted service. 


BULLETIN No. 6 gives you full details about 
ETTCO Keyless Drill Chucks. Also prices. Your 
copy is waiting. Write for it today. 


ETTCO TOOL CO. 





| DETROIT 


590 Johnson setae -. Brooklyn, N. Y. 
CHICAGO 


ik DRILL CHUCKS @ TAP HOLDING CHUCKS 
TAPPING ATTACHMENTS @ TAPPING MACHINES 
MULTIPLE SPINDLE TAPPING AND DRILLING HEADS 





iil Unexcelled for Design, Materials ond Workmanship 


AMERICAN MACHINIST 














AMIE PICAN 








X for Defence ** 


AMERICAN has produced broaching machines and tools which aid manufacturers in the production 
of all types of first line defense equipment. 

AMERICAN broaching equipment is producing flats on the ends of tank track connectors. AMERICAN 
equipment is used by aircraft manufacturers for broaching propeller hubs, for broaching faces of split 
line bearings and many other operations. Openings in bearing cages for main crankshafts in torpedo boats 
are AMERICAN broached. Also on our roster are transmission and differential gears used in army 
“jeeps” and half-tracs. In addition to the above, AMERICAN developed the hydraulic rifling machine 
used for rapid rifling of 105 MM Howitzer barrels as well as rifling machines for various cannon down 
to and including the 20 MM Aircraft Cannon. Early in “Defense” AMERICAN supplied broaching 
equipment for production manufacture of receiver forgings for the Garand rifle. It is through this wide 
variety of experience that AMERICAN is able to produce faster, finer and more accurate broaching 
machines and tools than have been turned out in the history of broaching! 


TO 
AMERICAN BROACH & MACHINE COMPANY “git, 
ANN ARBOR, MICHIGAN, U.S.A. s—E SB 
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A CONSTANT STREAM OF REPEAT ORDERS HI 
from TOOL ROOM, DIE, PRODUCTION 

and EXPERIMENTAL SHOPS | 

proves the PRECISION PERFORMANCE 


ot INDEX MILLS 








Index Mills are filling a 
long-felt want. They are 
fast, simple and practical. 
A jig, die or fixture 
8"x16"xl2” high can be 
worked up at one setting by 
using end mills up to %” di- 
ameter in tool steel. Dowel 
and bolt holes can be 
drilled. Other holes can be 
bored up to 3” in diameter. 
All milling and drilling and 
boring locations can be 
made accurately by use of 
verniers which are stand- 
ard equipment on machine. 
Price is very low. Over half 
of our present orders are 
repeat orders. Satisfaction 
guaranteed. Write today 
for quotations. 





BLANK & BUXTON MACHINERY 
COMPANY 


3106 E. Michigan Ave. 
JACKSON ¢ MICHIGAN 
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Building 
Hy -Draulie Machine Tools 
...A4 Gast As Ft 





Up goes the Shaper-Planer bed-casting, and away to the next opera- 
tion! Production is going up all over the plant. . . there is more 
space, more equipment; a larger organization. Day and night we are 
building Hy-Draulic machine tools as fast as it can be done right. 


Pioneers in hydraulic table drives and hydraulic feeds, Hy-Draulic 
Shaper-Planers have uniform pressure throughout the entire cutting 
stroke, infinite adjustment of speeds and feeds in designated ranges. 
Hy-Draulic return-ratios are unusually high. Exclusive features, open- 
side design, and all the usual qualities of high-grade machine tools, 
enable Hy-Draulic Shaper-Planers to maintain highest accuracy, 
improve finish and step up production on an amazing quantity and 
variety of work. We shall be glad to send you a copy of the bul- 
letin illustrated, provide any additional data desired . .. and to deliver 
your Hy-Draulic Shaper-Planers as fast as it can be done right. 
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Write! 


Plan prudently for higher 
production. Get the bulle- 
tin shown above and see how 
Hy-Draulic Shaper-Planers 
pay their way, always. 
Write for Bulletin 3912. 
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ACCURATE SCREW THREADS 


YOU WANT 
Specify GEOMETRIC 


Here are a few reasons why you can count on 
accurate screw threads from Geometric Die 


Heads, Taps and Threading Machines. 


1. You have a wide choice of tools, 
enabling you to pick one just adapted to 
the work and to the machine on which 
the work will be done—you don’t have 
to use a makeshift tool. 


2. On external threading you have a 
wide choice of Chasers—Tangent 
Chasers, Circular Chasers, Milled 
Chasers, Tapped Chasers—Where else 
can you get such a choice? 


cond) * Th mes 


3. You get Chasers, hardened by ex- 
perts under closely controlled tempera- 
ture ranges; you get Chasers that are 
checked and rechecked until you can be 
sure they are right; you get the benefits 
of the experience of a concern that has 
devoted over 45 years exclusively to the 

production of tools and machines 
for producing screw threads. 
Self-Opening Die Heads 

Solid Adjustable Die Heads 
Collapsing Taps 

Solid Adjustable Taps 


Threading Machines 
Chaser Grinder 


Tue Geometric Toot Company 


New Haven, Conn. 
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NEW POWER 
NEW SMOOTHNESS 
NEW DEPENDABILITY 


to Machine Tool Clutch and Brake Operations 


Velvetouch was first used in the industrial field on heavy punch press 
equipment and was so successful that its use was quickly extended to 
other machine tool equipment. 
One of its outstanding advantages 
is the additional life it provides over ordinary friction materials. Another 
is its wide adaptability to all types of friction clutch and brake uses. 
Some users find Velvetouch 

to advantage where a longer life and smooth clutch operation and uni- 
form coefficient of friction are required. 

Other users favor Velvetouch 
because of the positive performance and dependable operation it provides. 


Everyone appreciates the fact 


that the use of Velvetouch Bimetallic material for friction type clutches 
and brakes is practically unlimited. 

For complete information on the wide and vdried application of Velvetouch, 
write for bulletin or ask for representative to call. 


Velvetouch is not only made for friction applications but can 
also be designed and adapted for industrial bearing installations. 


THE S. K. WELLMAN COMPANY 
1381 E. 49th St. Cleveland, Ohio 


Branches in:—New York, Boston, 


Washington, Detroit, Chicage, 
Los Angeles, San Francisco 
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@ Accuracy and speed are the order of the day. Rickert-Shafer secondary tools offer 
both in greater degree than ever. Skilled hands have refined Rickert-Shafer Taps 
and Die Heads to eliminate all waste setup effort. In spite of the increasing demand 
for Rickert-Shafer tools to meet specific threading work, we are prepared to make 
3 weeks delivery on the tap or die head that you need for defense work. A job well 
begun is only half done, let’s follow through. 

= 


The RICKERT-SHAFER CO., Erie, Fa. 





Spectalists in ACCURATE THREADING at GUARANTEED LOW COST 
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Modern features 


assure time and 
cost cutting 
performance 


. column of one piece box sec- 
tion with slides and knee cast 
integral and bolted securely 
to base. 

. knee of heavy box section with 
long dovetail slides for both 
vertical adjustment on column 
and horizontal traverse move- 
ment. 

. saddle of semi-steel of ample 
size to support table to knee. 

. table fitted with oil pockets 
and can be operated from 
either side of machine and 
locked in any position. 

. Micrometer table stops stand- 
ard equipment. 

- hand operated vertical head 
can be locked in any position 
and is fitted with hand set 
depth stop. 

. hardened and ground spindle 
carried on Timken Precision 
Roller Bearings. 

. @ wide range of attachments 
is available to increase the 
versatility of this machine. 


W. H. NICHOLS & SONS 
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This group of “Nichols” Hand Milling Machines is busily 
engaged at the Pratt & Whitney plant, Hartford, Conn. 
milling fluting Keller burrs. Their performance—in terms 
of maximum precision and speed—is a real contribution 
to time and money savings on fine quality tool production. 
Every detail of design and construction embodied in 
“NICHOLS” Hand Millers has been developed to insure 
accuracy, convenience and easy set-up on a wide range 
of work in any quantity. Substantial economies are 
therefore possible on production milling jobs that might 


otherwise be assigned to power feed machines. 


request. 


WALTHAM, MASS. 


Complete details 
of “Nichols” Hand 
Milling Machines 
are available on 
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Shown in heavy 
outline are the sur- 
faces broached from 
the solid in one 
operation. The fuze 
body, immediately 
after broaching, is 
shown in the pho- 


tograph at the right. 


The 20 rounds per minute firing rate of 
Uncle Sam’‘s newest field guns means that 
thousands of shells per day are required to 
assure an adequate supply in case of emer- 
gency. Detroit Broach is doing its share in 
keeping a steady stream of this vitally im- 
portant material flowing to our new army. 


The part shown below is the fuze body for 
a 75MM shell. The upper surface and the 
slots in the sides are broached in one oper- 
ation and at a rate of more than a thousand 
fuzes per hour. The broaches and fixtures 
used to perform this operation were de- 
signed and manufactured by the Detroit 
Broach Company. This is only one example 
of this company’s many efforts to speed our 
National Defense Program. 


DETROIT BROACH COMPANY 


20201 SHERWOOD AVENUE 


* DETROIT, MICHIGAN 
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In tank plants... in airplane factories ... in the manu- 
facture of guns and ammunition... in fact in every 
defense effort you will find NATIONAL CLEVELAND 


tools serving industry efficiently and at low cost. 


Speeding our defense is more than a slogan ... it is now 
a fact evident by actual production flowing in ever 
increasing streams from industrial plants in all sections 
of the nation. To help speed this flow of defense material 
we are exerting every effort to produce more and more 
cutting tools vital to industry and aiding our nation in 
building the “arsenal for defense.” 





THE NATIONAL TOOL COMPANY ¢ 11200 Madison Ave.e CLEVELAND, OHIO | 


AT UNITED AIRCRAFT} | 





WO more aircraft broaching jobs, 
, added to the rapidly growing list of 
4 ) precision operations being per- 
" | formed with Lapointe equipment! 
aan Je ) a At the left is shown a Lapointe 
el Vertical Hydraulic Surface Broach- 
ing Machine in use at the Hamil 
ton Standard Propellers plant for 
broaching a slot in propeller blade 
él : gear segments. At the right is a 
| LL close-up of a Lapointe Horizontal 
Hydraulic Broaching Machine used 
by the Pratt & Whitney Division to 
| | q|/ broach splines in the reduction gear 
ge Lap : hub of Pratt & Whitney radial 
geet engines. Both of these jobs—as well 
| - he | as the many other aircraft jobs 
. F being performed with Lapointe 
equipment—require precision of the 
highest order. 





Lapointe has developed for the 
aircraft industry equipment that 
produces these precision results, 
with the extra dividend of high 
a. Ss speed operation. A single cut with 
\ he | = - a Lapointe-designed broach can 
replace a series of slower milling 
operations, producing finished work 
as much as fifteen times faster! 


For high production and aircraft 
precision, for simplicity that means 
economy in operation, choose 
Lapointe Broaching Machines and 
Broaches. Let our engineers advise 
you on the correct equipment for 
greater efficiency in your produc- 
tion of flat, curved or irregular 
surfaces as well as cylindrical work 
such as taper holes, slots, keyways, 
rifling grooves and splines. 
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wed CUTTER SPINDLE ADJUSTABLE ANY ANGLE 
* 2mANY PLANE « 









Heavy milling opera- 
tions are a practical 
undertaking with the 
unusual power and 
rigidity of the No. 20 
Cross. (See below). 

















A _ horizontal spindle 
position for “T” slotting 
a machine tool apron. 









“™ 






Layout work eliminated 
with accurate location 
of holes drilled directly 
in an aircraft part. 











Many features are combined with un- 
usual flexibility in the No. 20 Cross, a 
universal milling machine suitable for 
accurate tool room work or heavy pro- 
duction operations. 

Send for Literature 


CROSS GEAR & MACHINE COMPANY 
DETROIT, MICHIGAN U. S. A. 






Extra is now 
available at low spin- 
dle speed with a back 
gear drive which also 
includes “open belt” 
standard spindle 
speeds. 



































The direct reading spindle dial 
is standard equipment. Read 
any setting directly in thou- 
sandths without complicated 
graduations, pointers or depth 
stops. 
















Profiling the flange of an 
aircraft engine part to a 
fine finish with the hy- 
draulic duplicator on a 
No. 20 Cross. 





















Motorized power feed 
attachment with ad- 
justable dogs and 
automatic stop for the 






201 
xx*«k*k k k * &« =*E zaweK kK kkk Kk 


246 AMERICAN MACHINIST 














RAED RN GRR FSTLAEAR 


DEFENSE 
PRODUCTION 


aK 


Demands for greater speed and accuracy 
in the machining of parts for aircraft, the 
breech mechanism of small arms and machine 
guns and other similar parts led to the devel- 
opment of the new Red Ring Hand Profiler. 


The operating principle is that of accu- 
rately guiding the travel of an end mill in 
order to duplicate the profile of a master pat- 
tern. To do this, both head and table are 
mounted on slides each actuated by its own 
hand wheel. Manipulating these hand wheels 
keeps the former pin in contact with the mas- 
ter form and guides the tool. 


Both head and table respond instantly to 
finger-tip pressure on their respective hand 
wheels. This has been accomplished by care- 
ful distribution and balancing of the weight, 
by mounting both these elements on large 
diameter roller bearings and by the use of 
hardened and ground slides. 


PRINCIPAL SPECIFICATIONS 


Maximum table travel 10” each way from center. 

Maximum head travel 4” each way from center. 

Maximum distance end of spindle to table 8'4” (without 
riser). 

Maximum Spindle travel 342”. 

Distance between cutter and former pin 4%”. 

Table and head actuated through helical gears and racks, 

Adjustable stops on head and table for rectangular cuts 
without use of master form. 

Two 1 H.P.—1200 spindle motors—One '% H.P. 1800 

coolant motor. 

28 spindle speeds, 400 min.—3600 max. 

No. 9 B. & S. Taper in spindles. 

End mills up to %” diameter. 

Take up adjustments on all slides. 

Distance former pin to spindle axis adjustable. 


| 
1 


3 


@ Write Red Ring engineers for further details. @ 


NOTE: The illustrations show special application for extra 
long work. Standard machine is furnished with former pin 
to right of each spindle. 


NATIONAL BROACH AND MACHINE CO. 


5600 ST. JEAN DETROIT, MICHIGAN 
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‘Ive GOPr fo hawe 
500 Tube Fittings 
af 3 o:clock 7"; 








.--and the Mill Supply Representative 
delivered them in his own car at 2:50! 


It was nearly noon on a comparatively calm Satur- 
day when the Plant Maintenance Chief's prepara- 
tions to leave were rudely interrupted by an excited 
helper, shouting: 


“Hey, boss, that order of fittings! None here and 
the machines are down!” 


Then the Chief remembered the Purchasing De- 
partment’s report that tube fittings of the needed 
size and type couldn’t be found—remembered, too, 
that clever young salesman from the Mill Supply 
Distributor’s who seemed 
always to know where to find 
“tide-over” supplies of emer- 


gency parts or materials. 


, p Mill Supply 
Fifteen minutes later he was 


earnestly addressing that sales- 
man across his desk:—‘‘Mister, 


This incident is typical of the 


unusual services that many 

istributors are 

rendering their customers 
during the Emergency. 





I’ve got to have 500 tube fittings at 3 o’clock to- 
day—the machines in Mill 3 won't be rolling 
Monday.” And he did get them—the salesman 
knew where they could be borrowed temporarily, 
and he delivered them in his own car at 2:50! 


The men at your Mill Supply Distributor’s are as 
human as the rest of us—but they are a loyal, 
persevering lot and frequently they do know 
where to go for emergency supplies of the things 
you need most urgently. 


And it is because we know that 
they are on the job everywhere, 
all the time, that we long ago 
organized the distribution of 
“Cleveland” Tools among the 
country’s leading Mill Supply 
Distributors exclusively. 


We favor adequate Preparedness for National Defense 





TRADE MARK REG. U. S. PAT OFF AND FOREIGN COUNTRIES 
9 NORTH JEFFERSON ST. CHICAGO 
LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST..E.C.4 


30 READE ST. NEW YORK 
6515 SECOND BLVD., DETROIT 





“CLEVELAND” DISTRIBUTORS 


EVERYWHERE 


TWIST DRILL 


COMPAN Y 
1242 EAST 49" STREET 
CLEVELAND 


650 HOWARD ST. SAN FRANCISCO 


ARE READY TO SERVE YOU 
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\UTOMATIC TRANSPORTATION CO. 


DIV. OF THE YALE & TOWNE MFG, CO, 


9 West 87th Street Chicago, Illinois 











AUTOMATIC’ TRUCKS IN 








ARE DOING ANOTHER National ae ae a 


NES 2 
WRIGHT AERONAUTICAL CORPORATION | 
New CINCINNATI, OHIO Plant 
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Here in the new largest single story industrial plant in the United States, covering 
2,120,000 square feet, the chief job for the large fleet of "AUTOMATIC" low-lift 
trucks is the steady-controlled transportation of parts for the Wright Cyclone 14 | 
cylinder 1700 horsepower air-cooled aircraft engines. 


Parts like cylinder heads shown are placed on metal “trays” or skids as specific 
operations on these are completed. "AUTOMATIC" low-lift trucks of 4000 Ibs. capa- 
city then transport these skids from one production job to another. 


Here again is further proof that where steady line production schedules are 


required, as for Wright Aeronautical Corporation's 1000 cyclone engines per month, 
“AUTOMATICS" provide the answer. 


To meet this ever-increasing demand for equipping new plants, expanding or 
improving existing facilities, "AUTOMATIC" is pledged to “all out” day and night | 
production to supply as rapidly as possible the finest Electric Propelled Industrial 
Trucks of every type and capacity. | 


Write for the nearest "AUTOMATIC" representative to discuss 
your material handling to meet new production demands. 























SERVICE AT OTHER AIRCRAFT PLANTS 











Mf FORCED MARCH... 


W4 «= hour after hour, night and day, workheads are 


spinning for defense. For the vital tools at these work- 





heads, you cannot set your quality standards too high. 


TWIST DRILL AND 
MACHINE COMPANY 
NEW BEDFORD, MASS., U. S. A. 


NEW YORK STORE: 130 LAFAYETTE ST. - - - - - CHICAGO STORE: 570 WEST RANDOLPH ST. 
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MAKE THE MOST OF MEN AND MATERIALS 


Wherever industry is feeling the pinch of priorities ... shop 
men know that their big job is to make the most of men and 
materials. Their cry is “faster production!” And one definite 
answer is Kent-Owens Hydraulic and Hand Milling Machines. 
Simple... rugged... efficient, you'll find many practical features 
and advantages that experienced production men demand. Write 
for bulletin. Kent-Owens Machine Company, Toledo, Ohio. 


« Call on 


KENT-OWENS 
for Milling Machines « x * 
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production for prominent 
eastern Machine Tool Manufacturer 


@ Designed and built for high production of all types of 
planer work, this 36” Cincinnati Planer is aiding a prom- 
inent eastern manufacturer to increase the production of 
machine tools to meet the needs of the present emer- 


gency 


é 


. Two of these are shown in the foreground. The 
close-up shows a Cincinnati planing corners of a slide 


bar casting for a machine tool. 


Modern electric control, centralized operating levers, 


forged steel herringbone rack, renewable tee slots (pat- 
ented), selective dial feed and rapid power traverse to 
all heads not only facilitate operation and speed up 
production but assure lasting accuracy with minimum 
maintenance. 

Let Cincinnati Planers help you meet the urgent defense 
production schedules. 


Write for bulletin. 





THE CINCINNATI PLANER COMPANY 


CINCINNATI. 


OHIO . U.S.A 
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THE EC 5V VERTIMIL/ 


f 


@ 180° SWIVEL HEAD 

@) 60° TILTING TABLE 

€) 28” RAM ADJUSTMENT 

©) sou SPINDLE POWER FEED | | ) 
@© 3-WAY TABLE POWER FEED |“ Ht 


CARLSON 
VERTIMIL 













@ CONVENIENT conTROIS =\_ @ ant 
€> EC. DUPLICATOR, OPTIONAL | 


r 
§ 


To Aid You in Defense 


vi. : 
At a" 
ue ; @ Here's a new universal vertical milling 


ae machine, a machine designed to meet the 
nation's defense needs. The large capac- 
ity and great versatility of the E. C. No. 
5V makes its use applicable to the nation's 
arsenals, ship builders, aircraft manufac- 
turers and the machine tool industry. 


DELIVERIES REASONABLY PROMPT 


Your order, if placed now, can be deliv- 
ered in approximately 120 days or less. 












WRITE FOR COMPLETE INFORMATION & PRICE 







ASIRUM-LARLOUN & UL 


1700 RAILROAD AVE. Established Since 1904 i teled (fe) tamale & 
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With 
-INSERT 
CHASER 










DELIVER 
uninterrupted 


PRODUCTION ON TOUGH ALLOYS 
USED IN DEFENSE THREADING 


TIME is the vital factor in producing for Defense. In 
threading practice, the saving of time can be most 
effectively realized from the use of H&G Insert 
Chaser Die Heads. Because it's no more than a 2- 
minute job to replace a dull set of H&G Insert Chas- 
ers—and a simple procedure, too. Time thus saved 
totals up to a material advantage in Defense thread- 
ing, particularly in production on modern, tough 
alloys. And for quality—H&G threading equipment 
is accepted everywhere as the standard for finish and 
accuracy. New Bulletin lists all sizes, all styles. 


Write for New Bulletin 


“DEFENSE EMERGENCY SCREW THREAD DATA BOOK" | 


Including Foreign Thread Systems. 


Available to factory executives upon request on business letterhead; 
others, 15¢ 


THE EASTERN MACHINE SCREW CORP. 
20-40 Barclay St. NEW HAVEN, CONN. 








| 








How to get better results 
in pressworking of metals 


Here is a manual to aid in the more economical and effective 
production of all types of presswork, covering methods, 
practical designs, and reference data for the designer. The 
clear, profusely-illustrated: treatment shows how to select 
presses, covers workability of materials, and gives many 
basic tool designs demonstrating principles that may be 
adapted to a wide variety of specific presswork problems. 


Just Published 


Pressworking 
of Metals 


By C. W. HINMAN, 
443 pages, 6x9, 423 illustrations, $4.00 


A valuable reference for the design of press tools and the 
fabrication of metals in power presses—a reliable source for 
everyday use on bench, desk or drawing board. The author, a 
tool man with 38 years’ experience, gives numbers of basic 
designs, each of which embodies the means of simplifying press- 
work, improving results, saving material, cutting costs, or accom- 
plishing difficult operations. From them toolmakers and designers 
can get endless ideas for solving specific problems of their own. 


Look over these 23 chapters of tested pressworking 
ideas and devices: 





Introduction Drawing Dies 

Types of Presses and Their Selection Low-cost Tools for Limited Production 
Stamping and Forming Mild Steels 8 Dies and Novel Operations 
Semping and Forming Non-ferrous Mathematics for Press Tools and 


tals 
Specifications for Ordering Sheet Ma- 
terials 
Pressworking Non-metallic Materials 
Press Accessories and Attachments 
Magazines, Hoppers, Roll 
feeds, and Dials 
Preliminary Steps in Die Engineering 
Automatic Stops 
Blanking and Cutting Dies 
Two-step + ee 
Progressive D 
Deerens —-y Blank and Scrap 


Stri 
ane, Burnishing, Broaching, 
Tr ing 








and 
Sectional Dies and =~ 
Bending, Form Embossing, 
and Folding 
mbl Dies 
Coining, ~ Cold Sizing, 
and Extrudi 


/ McGRAW-HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 880 W. 42nd St., N. Y. C. 


Send me Hinman—Pressworking of Metals for 10 days’ examina- 
tion on approval. In 10 days I will send $4.00 plus few cents 
postage, or return book postpaid. (We pay postage on orders 
accompanied by remittances.) 





City and State 


Position 





TE od dui oS one abba Elin RRS ele eee RA ee em A. 11-26-41 
(Books sent on approval in U. S. and Canada only.) 
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HANNIFIN 
Keeps Pace With- 


/. Improved Press Design 


2. Increased Production 


















































Better Control 


The exclusive Hannifin Sensitive Pressure 
Control provides finger-tip control of ram 
pressures instead of ram travel. Any pres- 
sure from a few pounds to full capacity is 
available at a touch of the control lever. 
Moving the lever down increases ram pres- 
sure; releasing it returns the ram to top 
position. This control is so simple, so natu- 
ral that straightening operations are far 
easier to handle and consistently faster and 
more accurate. 


Adaptable 


While every advantage of standardization is 
utilized, Hannifin design permits modifica- 
tions to meet individual requirements. 
Welded steel frame construction, built-in 
hydraulic power units, standard cylinder 
construction, and simplified control are 
proved Hannifin features of construction. 
In Hannifin standard size presses, capacities 
5 tons to 75 tons, the table construction, 
gap, reach, and ram stroke may be readily 
modified to adapt the press performance to 
specific needs, avoiding the delays incident 
to special design. Ram stroke is adjustable, 
to avoid unnecessary up-travel of ram in 
production operations. 


Enlarged Plant Capacity 


Entirely apart from Hannifin plant facil- 
ities for manufacture of armament com- 
ponents, plant capacity for the production 
of Hannifin hydraulic and pneumatic pro- 
duction tool equipment has been enlarged 
again and again, to meet the needs of pro- 
ducers of machine tools, armament, air- 
craft, and other National Defense essentials. 
If you have a problem of production 
straightening, press-fit assembly, forming, 
or similar work involving the application of 
pressure, find out what Hannifin hydraulic 
press performance can accomplish for you. 
Write for press bulletins, or consult Hannifin 
engineers for specific recommendations. 


HANNIFIN MANUFACTURING COMPANY 


621-631 South Kolmar Avenue 


HANNIFIN »y 
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Chicago, Illinois 
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NIAGARA PRESSES in Action 
on AMERICA’S PRODUCTION LINES 


PRESSES, SHEARS 
AND MACHINES 


for 


PLATE AND SHEET 
METAL WORK 


The above photograph shows a typical line- 
up of Niagara Series “A” Inclinable Open- 
Back Presses in one of America’s foremost 
airplane plants. 


More strokes per hour are the result of Ni- 
agara advanced engineering features includ- 
ing instant acting sleeve clutch with built-in 
single stroke mechanism, strong rigid frames, 
and slides operating in multiple “V” gibs for 
long die life. 


Write for Bulletin 58. 


NIAGARA MACHINE & TOOL WORKS, BUFFALO, N. Y. 


Branches: Leader Bldg., Cleveland; General Motors Bidg., Detroit; 50 Church St., New York 
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ATKINS 








Cie SAW 9 


ARE HELPING METAL WORKERS CONTRIBUTE 





@ Filling a key position in our defense 
effort, metal-working plants are taking advantage of every 
production-speeding device. Now available to plants 
hard-pressed to turn out parts and products faster than 
ever before is performance like that exemplified here. The 
6% minute saving per cut cited above was produced by 
an Atkins CURLED-CHIP Powersaw Blade, cutting in com- 
petition with a top-quality standard power hacksaw blade 
of conventional design. Both saws were operated under 


TO NATIONAL DEFENSE 


similar conditions of speed, feed and equipment. The 
Powersaw Blade made 60 cuts per 8-hour shift through 
6" square SAE1020 bar stock, contrasted with only 33 
cuts for the standard saw. Time per cut was reduced from 
1414 minutes to 8—production almost doubled! 

Full data on how Powersaw Blades and other saws in 
the Atkins Curled-Chip System can increase production 
in your shop on your kind of work is available from your 
jobber or direct from us. 


E. C. ATKINS AND COMPANY ec 424 S. Illinois Street, Indianapolis, Indiana 


SIMILAR PERFORMANCE REPORTED 
FOR THESE OTHER CURLED-CHIP SAWS 


Atkins Curled-Chip Metal Milling Sow 

New tooth design, new radial side clearance grind, new buttressed 

teeth plus 3-dowel pin drive permits unprecedented cutting rates 
all kinds of metal. 6 to 16 inch diameters. : 


Atkins Curled-Chip Segmental Cold Saw 

Nothing like it for real production 

mills, forge piants. Has Curled-Chip teeth in replaceable segments... 
Diameters: 11 inches to 10 feet. 
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4 Hee MOTCH & MERRYWEATHER 


The M.&M. Saw 
Grinder and Saw 
Blades round out 
the efficient 
Motch & Merry- 
weather Cold 
Sawing Com- 
bination... 






COLD SAWING MACHINE 


IECES OF EIGHT” indeed. Eight bars of 1%” round stock are 

shown here, about to be cut in one operation. However, the 
exclusive Motch & Merryweather multiple-cutting fixture holds an 
indefinite number of pieces of round material positively, all ready 
for rapid-fire action. This new and important refinement greatly 
increases production, since heretofore not over three round pieces 
could be held securely. Moreover, the stock cannot turn and break 
blades. Besides speed, you get all the advantages of square, clean, 
burrless cutting without waste . . . For the very best results, use 
the M. & M. Automatic Saw Grinder and Segmental Saw Blades. 


THE MOTCH & eee er COMPANY 
Penton Building ° Cleveland, Ohio 


QQENES 
REARS 
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SPECIFICATIONS 


800-ton Double Action Self-Contained 
Forming Press. 


Press of the moving-down type, four- 
rod construction, having (1)—500-ton 


capacity, single acting moving down & 
|| clamping ram. (4)—Single acting mov- F 
ting down clamping rams having a 


combined capacity of 300 tons. (2)— 
Double acting pullback rams having a 
combined capacity of 60 tons. 

Stroke of Forming Rem—43”. Dimen- 
sions of bed and moving platen—146” 
left to right, 72” front to back. Open- 
ing between platens—52”. Height of 
press overall—22’—3%%" approx. Oper- 
ating Speeds: Advance—200” / minute; 
Pressing speed at 175 ton capacity— 
44”/minute; Pressing speed at 500 ton 
capacity — 14”/minute. 120-ton Die 
Cushion —22” stroke, consists of three 
entirely independent units. 140,000 Ibs. 
@pproximate weight. 











[., keeping with one of the greatest national 
expansion programs in history — this giant 
800-ton W-S Hydraulic Forming Press will help 
speed Lockheed Aircraft’s production of many 


types of planes. 


Based on lessons learned from continuous pro- 
duction and operating experience over a period 
of 85 years, W-S has developed for aircraft 
production this double-action, self-contained 
forming press to meet the most exacting 
demands .for deep or shallow drawing of 


extremely thin metal, large or small parts. 


These same championship speed-up character- 
istics which have made W-S hydraulic presses 
a favorite in the aircraft industry are adapted 
to similarly exacting uses throughout automo- 


tive fields, and many others. 


Presses for extrusion, flanging, bending, 
straightening, assembling, forcing, molding 
and a host of other uses. W-S engineers will 
give their recommendations for your hydraulic 


press jobs. No obligation. Write today. 


THE WATSON-STILLMAN CO. « ROSELLE, N. J. 





ATSOn- 
STILLMAN 


SIGNED to handle practic- 

ally all classes of milling op- 

erations, the new PORTMAN 
All-Purpose Milling Machine combines 
accuracy for tool room work with speed 
and power for fast production. 


Exceptionally large vertical capacity is 
offered, making it possible to handle 
large awkward jobs beyond the range 
of conventional machines of comparable 
size. This feature is achieved by a 
removable table permitting large work 
to extend down to the base of the ma- 
chine and be clamped in place. Proper 
positioning of work can be accomplished 
without interfering with the elevating 
screw hand wheel mechanism which 
Pivots through an arc of 45 . 


Other features include both high speed 
and low speed vertical milling, angular 
carriage table settings, compound and 
swivel type table positions, rotary work 
table, slotting and indexing. 


This new machine is of unit construction 
throughout, with extra heavy and sturdy 
main column, precision anti-friction bear- 
ing spindle mounting, spindle speeds 
from 95 to 1790 R.P.M., and eight feeds 
from %” to 1442” per minute. S:andard 
equipment includes overhead adjustable 
arbor support, plain right angle work 
table attachment, integral type drive. 
motor and motor switch. Various at- 
tachments available can be added when 
needed. 


WRITE AT ONCE FOR COMPLETE 
DETAILED DESCRIPTION AND SPECIFICATIONS 
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» » » AN ACME “XN” 4-INCH FORGING MACHINE IN 
MILWAUKEE WORKS OF INTERNATIONAL HARVESTER 
COMPANY PRODUCING 75-MM SHELL FORGINGS 


ACME XN ventilated ‘cushion drive’ clutch and brake used on the 
International Harvester machine referred to above is shown here @ 
ACMI Model XN forging machines are built in a range of sizes from 
l-inch to 5-inch inclusive. Within this range, 37-mm armor piercing 
shell; 60-mm and 81-mm trench mortar shell: 75-mm, 90-mm and 
105-mm high explosive shell can be forged. 


@ Originally purchased for making pinion 
gear blanks, this ACME Model XN forg- 
ing machine was tooled up early this year 
with dies for making 75-mm shell and 
immediately started production. While 
general practice allows 3%-5% rejection, 
actual rejects in the first 20,000 shells 
produced were considerably less. 


A crew of four attend this shell “factory.” 
One man heats the bar, another strips off 
scale, athird operates the forging machine 
and a fourth feeds an overhead conveyor 
with finished forgings. 


To make seven months’ production the 
ACME ventilated cushion drive clutch 
and brake has been engaged 1,500,000 
times. (Each shell forging requires five 
passes to complete.) Maintenance has 
been the minimum although the maximum 


piercing depth is 12%-inches. An ACME 
Manipulator (patented) bears the weight 
of the forging throughout the forging 
cycle. Operators of ACME forging ma- 
chines equipped with this labor-saving 
device experience less fatigue, resulting 
in better, faster production and fewer 
rejections from spoilage. 


Such performance as this, the long tool life 
and low maintenance, can be credited to 
ACME engineering design features, viz: stiff 
eccentric main shaft and fully suspended 
header slide, the double toggle gripping 
mechanism and permanent alignment of 
the dies insured by the rigid construction 
of the bed frame. Ask for catalog to famil- 
iarize yourself with this modern, high 
speed forging machine that keeps pace 
with today’s most exacting requirements. 





PROMPT DELIVERY i 


ON Sébley 24” SLIDING HEAD 
DRILLING MACHINES 


@ Increased production facilities Available in 24”, 26", and 28” 
and manufaciuring economies swing; with round or square ta- 
now permit shipment of Sibley ble; coolant pump; electrical or 
sliding head drill presses with- mechanical tapping attachment; 
out delay. These are standard V-flat motor drive or geared mo- 
models, designed and built with tor drive. See these on display 
the accuracy and power to meet at your dealer or write today for 
modern production requirements. complete information. 


DEALERS 


Atlanta, Ga. .....-. R.S. Armstrong & Bros. Company Melbourne, Florida William Rath 
Boston, Mass...........-.--- Lynd Farquhar Company Milwaukee__....._._..E. L. Essley Machinery Compan 

Buffalo, New York-....-. R. L. Crane Company Montreal, Canada--._-.--. Moore Bros. Mach. Co., Ltd. 
Chicago, Ill.........E. L. Essley Machinery Company New Orleans Murray Baker Frederic, Inc. 
Cleveland, Ohio Reynolds Machinery Company New York, N. Vandyck Churchill Company 
Dallas, Texas__..... Hamilton-Huster Mach. Company Philadelphia, Pa.._-.......Swind Machinery Company 
Dayton, Ohio-__.-- G. H. Gosiger Machinery Company Pittsburgh, Pa.......... Barney Machinery Company 
Denver, Colo Mine & Smelter Supply Company Portland, Oregon ......Portland Machinery Company 
Detroit, Mich......James W. George Mach. Company Richmond, Virginia Smith-Courtney Company 
Houston, Texas. ....Wessendorff, Nelms & Company San Francisco, Cal....._...Machinery Sales Company 
Kansas City, Mo._--_- English Bros. Mach. Company St. Louis, Mo. __...........MceDonald Mach. Company 
Los Angeles, Cal....Eccles & Davies Mach. Company Syracuse, N. Y......-..-. J. F. Owens Mach. Company 


SIBLEY MACHINE & FOUNDRY CORP. 30 EAST TUTT STREET, SOUTH BEND, INDIANA 


MANUFACTURERS OF UPRIGHT DRILLING MACHINES FOR 6S YEARS 








BIG DIVIDENDS ASSURED 


by the HARTFORD SUPER SPACER 
THROUGH MORE AND BETTER WORK.../N SHORTER TIME 


The Hartford Super-Spacer can be depended 
on for high returns on a moderate investment 
because it will enable you to operate your 
milling, drilling, slotting and planing machines 
at topmost efficiency. Speeds and feeds can 
be stepped up and accuracy maintained. It 
pays big dividends whether used on high pro- 
duction work or in the tool room for single 
pieces. 

Accurate indexing, too, is assured under all 
conditions through the use of mask plates 
which eliminate all chance of error. 


With the Hartford Drilling Attachment, which 
is quickly and easily secured to the base of 


the Super-Spacer, the utility of this device is GET ALL FACTS TODAY 
extended to include a practical means of ialiaae Pra . 
. “1 ss . end at once for full information on the time 
moet drill jig and ee work without an and cost-cutting possibilities of this modern, 
ra investment in costly fixtures. improved spacing device. 


THE HARTFORD SPECIAL MACHINERY COMPANY 


HARTFORD CONNECTICUT 
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Disston Bite-Rite Files 

and Disston Hack Saw 

Blades have helped many plants 

to speed up important operations...to 

save seconds here and there. . . to eliminate bottle- 

necks. Try these Disston tools for yourself. See 
why they are proved pacemakers! 


Faster filing 


is assured with Disston Bite-Rite Files because their strong, 

sharp teeth take off more metal with each stroke. And each 

Bite-Rite produces smoother finished work, too, because it levels 

as it cuts, is self-cleaning and doesn’t become clogged with chips. 

Also, you'll get longer life from Bite-Rite Files, because the steel is 

specially heat treated and each file is carefully inspected. There’s a Disston File designed correctly 

for every job in your plant . . . special purpose files for smooth, swift finishing of castings, brass, 
aluminum, soft metals, tough alloys and for lathe work. 


Speedier sawing is reported by machinists using Disston Hack Saw Blades. These blades cut 
faster and last longer. In a recent test, cutting work-hardened steel, a Disston High Speed Steel Blade cut 
25% faster and lasted 12 times as long as an ordinary competitive hack saw 
blade ! A Disston Di-Mol Hack Saw Blade also was faster-cutting and 
lasted 7 times as long as an ordinary blade! For both hand and 
machine sawing, it really pays to specify Disston Hack 
Saw Blades...Di-Mol for general machine shop 
production, High Speed Steel Machine 
Hack Saw Blades to cut 
stainless steels and other 
tough alloys. 


FREE ENGINEERING SERVICE: 


Enlist the help of a Disston engineer in deciding what files 
and hack saw blades to use in speeding up your operations. 
Each Disston engineer has gathered much valuable data 
on sawing, filing and machining. He's an expert in making 
tools produce more . . . faster. Write today to Henry 
Disston & Sons, Inc., Philadelphia, Pa., U. S. A. 


ESTABLISHED 1840 













With the steady increase in Defense Produc- 
tion, salvaging by hard chromium plating of 
gages and non-cutting precision tools has 
gained proportionately in importance. By 
restoring thousands of gages to original or 
other specified tolerances, definite econo- 
mies have been effected. Of greater signifi- 
cance, however, these gages are being put 
back in service at a time when their replace- 
ment with new ones could be long delayed, 
and when they are vitally needed for imme- 
diate inspection use. 


Lincoln Park's plating department was in 
operation for several years before the present 
emergency. It was set up at a time when the 

best of equipment and person- 
nel were available. Careful at- 


Makes possible - 


MORE GAGES 


for Defense Production 





PARK Gist 





tention was given then —as it is now —to 
proper preparation before plating. Methods 
of plating best suited to the precision machin- 
ing to follow were developed. During this 
time, too, special grinding operations such as 
those required in chrome plating and salvag- 
ing thread gages were handled successfully. 


Lincoln Park was fully prepared to swing its 
hard chromium plating facilities and salvag- 
ing experience into filling the needs of cus- 
tomers engaged in Defense Production. 
Today, gages salvaged by this company are 
in use for the inspection of hundreds of vital 
armament parts. With constant efforts being 
made to widen the scope of this work, Lincoln 
Park will be equally as well prepared to meet 
the requirements of the future. 


LAVCOLY PARK TOOL and GAGE C0. 


LINCOLN PARK, MICHIGAN 
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DESIGNED for SPEED and EASE of OPERATION 


Every KRW feature contributes to SPEED—Speed in getting the ram to the 
work—Speed in developing required tonnage pressure—Speed in raising 


the ram to remove the work. 


Send for your copy of the new 16 page bulletin describing in detail the 
NEW 2 Speed Pump—tThe Lever Controlled Valve that opens or closes 
with a flip of the Ball Arm—and many other patented features found only 


on KRW Presses. 


Built in 25, 50 and 75 ton sizes. Prices start as low as $198.00.° 
before you buy. 


* Prices F. O. B. Arcade, N. Y. Slightly higher west of Rockies. 


K. R. WILS 


e 
MAIN OFFICE: LOCK STREET, BUFFALO, N.Y U 
EXPORT OFFICE: 90 WEST STREET, NEW YORK,N.Y.,U.S 
WEST COAST: 722 MATEO ST., LOS ANGELES, CAL., U. ¥ 





Compare 





MAIL THIS COUPON 


K. R. Wilson, 38 Lock St., Buffalo, N. Y. 
Please send Hydraulic Arbor Press Bulletin 





NOVEMBER 26, 1941 
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Cold metal sawing is being put on a true produc- 
tion basis by this new PORTER-McLEOD develop- 
ment. Ability to cut stock from 3 inches up as well 
as nest bars or shapes for multiple cutting, together 
with a Standard 3" per minute feed assures time 
savings in cutting-off operations which take the 
bottleneck out of cold metal sawing operations. In 
addition, greater accuracy and lower cutting costs 
are assured. 


With the PORTER-McLEOD, straight cuts in stock 
at high speed are guaranteed. This advantage is 
attained by the unique method employed of pull- 


ing the blade upward through the stock and at the 
same time supporting the blade close up to its rim 
thereby preventing buckling and weaving. Friction 
disc feed further insures against blade damage 
particularly when cutting encounters hard spots. 
With every tooth of the PORTER-McLEOD saw 
making cuts, production can be greatly stepped up. 


If you have a cutting-off problem, now's the time 
to investigate the assured savings you can make in 
time, power and maintenance. 

Write today for Illustrated Bulletin giving full de- 
tails of this production cutting-off machine. 
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PEERLESS SAVES EVEN THE SAWDUST 








Performance MM 


Peerless 10" x 10" Univer- 
sal cuts 414" x 4%", SAE 
3145 Billets in 3.10 min- 
utes. The machine oper- 
ated at 250 Ibs. feed pres- 
sure—125 strokes per min. 
A 17" x 1%" four-tooth 
high speed blade was used. 
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Today it's priorities — tomorrow it's rationing! 


And, when metals are rationed, their true value is more highly respected. 
Already many companies who have large defense contracts have switched 
to sawing, and to Peerless to conserve their precious metals. 


Peerless is the Saw with the patented Four-Sided Saw-Frame. 


When metals are SAWED with a Peerless there is no danger of fracturing, 
or surface hardening the metal at the face of the cut. All the fine cut- 
tings are washed into a neat pile by the constant flow of the soluble oil. 
From the chip-tray the sawdust is easily salvaged. 


Nothing is wasted when a Peerless makes the first and only cut to toler- 
ances of thousandths. 


A brief note on the coupon will bring a thorough analysis of one of 
your cutting problems. 


PEERLESS MACHINE COMPANY, Racine, Wisconsin 


PEERLESS MACHINE COMPANY, Dept. AM-!/-4!, Racine, Wisconsin 
Mail cutting time estimate for. 








Mail catalog covering Vertical type used for Die Block Work 
Mail catalog on Mechanical type Saw for production cutting 


Mail catalog on Hydraulic type Sow for High Production Cutting 
Mail catalog on general utility and maintenance Sows 











City. State - 





FAST, ACCURATE CUTTING DEMANDS POSITIVE BLADE CONTROL 
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DEFENSE PRODUCTION DEMANDS 


e Greater Accuracy 
e Closer Limits 


e Interchangeability 
WITH PARTS PRODUCED ELSEWHERE 





FIGURE 1 


HOW ARE YOU PREPARED 
TO MEET THIS CHALLENGE? 


Your present equipment, adequate under normal conditions, 














az 

must be augmented by modern tools and instruments which do 
not depend on the operator's skill and measuring feel. The best ir 
investment you can make to guard against rejections, disputes, ni 
loss of time and materials is in inspection equipment. 7 
Fig 1 ULTRA-CHEX Inspectoset consists of 34 gage blocks \ 
. giving you 80,000 combinations in steps of 1/10000”. in 
Fig 9 The SCHERR COMPARITOL used to check plug gages. th 
" pins, bearings, aircraft parts, ammunition components T. 

to an accuracy of .0001” and .00005”. 

to 
Fi 3 The WILDER PROJECTOR for measuring or compar- th 

g. ing screw threads, gears, templates, punchings and 
other objects by means of a magnified shadow image. Se 
Speeds up inspection. en 
Fi 4 TOOLMAKER MICROSCOPE for precision checking is 

g. of thread gages, ground taps, angles in degrees and 
minutes, linear dimensions, templates, cutters, hobs, us 

forming tools. WILL check the most complicated job 

in minutes instead of hours required by old methods. 

Write today for literature, prices and delivery dates. 

. HL V 


We also furnish Reed Micrometers—GS Tool Chests—GS Dial 
Indicators — Radius Dressers — Surface Plates — Angle Irons — 
Snap Gages—Ultra-Chex Gage Blocks. Ask for folders on above. 


GEORGE SCHERR CO., Inc. wal 


FIGURE 4 124 LAFAYETTE STREET NEW YORK, N. Y. RENC 
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TIME 
Is 
SHORT 


* 


e Time is short—a nation arm- 
ing against aggression has 
none to spare. But fast as the 
seconds tick, the hammers at 
Williams keep forging; turn- 


ing out a ceaseless stream of 





the tools our country needs. 
To this course we are pledged; 
to this end we labor ’round 
the clock. But as we work, our 
search for better ways and 
greater skill continues. Time 
is short, but all of it is being 


used at Williams. 










* 








. H. Williams & Co., 225 Lafayette St., New York 


WILLIAM 


s 





tadquarters for drop- forged tools for over half a century 
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This photograph shows two Randall & Stickney Indicators on a Universal Boring Machine 
in the well known Fellows Gear Shaper plant in Springfield, Vt. It's where craftsmanship 
y counts that R & S instruments are appreciated most. 


Increased Output is today’s 
major consideration... but the 


work has to be accurate .. with 


R & S DIAL GAUGES AND INDICATORS 


It's a vital role of precision that R & S dial gauges 
and indicators are playing wherever machine tools are 
being made or used—for measuring with certainty the 
thickness of metal, rubber, and plastic parts. 

Be sure that it's an R & S gauge or indicator and 
you will be sure of the measurement that you want. 
R & S instruments are the products of the third gener- 
ation of fine New England craftsmanship, having been 


used by machine tool makers and machine tool users 
for 56 years. They are accurate, reliable and are built 
to stand hard usage. 

Regardless of the product that you are making 
there is an R & S instrument to guarantee the accur- 
acy of specifications. Write for all literature and see 
for yourself. 


* RANDALL & STICKNEY . 
WALTHAM, MASS. 


Where craftsmanship is a tradition 
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1. Vertical roll for bending plate up to 
3 inches thick by 12 feet long. 


2. Strongback roll for plates up to 1% 
inches thick and 36 feet long. 


3. Drop-end roll for 25 feet of 1‘%-inch 
plate. 





4. Horizontal roll for plate up to 30 
inches wide by 1% inches thick. 


T.. wide variety of Southwark plate bending 


rolls available to meet your individual requirements 


is indicated by these four pictures. Southwark bend- 
ing rolls, hydraulic presses and plate planers are 
speeding plate fabrication in manufacturing plants 
and shipyards from coast to coast. 

Take advantage of more than a quarter of a 
century of experience in the manufacture of this 
specialized equipment. 

Baldwin Southwark Division, The Baldwin Locomotive 
Works, Philadelphia; Pacific Coast Representative, 


The Pelton Water Wheel Co., San Francisco. 
DIVISION OF 


THE BALDWIN LOCOMOTIVE WORKS Tl 
i 


ns € fe £42 eee 


THE BALDWIN J 
. GROUP 





























can YOU apply 
WAGING. 


@ Do you realize the countless operations to which ETNA 
SWAGING MACHINES can bring reduced costs . . . improved 
quality ... added strength? If you've an operation in your 
plant that requires the sizing, tapering or reducing of round 
solids or tubing, ETNA’S have proved that they can be of value 
to you! If your standard tubing operations do not exceed 4” 
, in diameter, or require die lengths of more than 
18”, ETNA has a suitable standard unit. If larger, 
ETNA builds to order. 





Then, has it ever been called to your attention 
that swaging is an improved method of handling 
assemblies? . . . it's important in a cost-reducing 
sense, and well worth considering as applied 
to your operations. For example, ETNA pro- 
vided the cost-cutting answer... 





. . . in the case of this prominent automobile manufacturer. . . 


... who encountered a difficult production prob- 
lem in regard to fitting a lubricant-impregnated 
fabric bearing onto the groove-rolled journals 
of a control arm shaft. Prior to swaging, the 
assembly resembled this (fig. 1), a steel sheath 
being around the bearing. After being swaged 
on ETNA'S, the assembly had this appearance 
(fig. 2). 


Here, then, is just one of countless swaging bene- 
fits. You'll find it pays to see ETNA. For, often- 
times ETNA can lower costs still further! Call 





in one of our men... let him show and describe 
to you the extent to which swaging can be 
applied. 










IF IT’S A QUESTION OF TAPERING, SIZING OR , | 
REDUCING OF ROUND SOLIDS 
OR TUBING 















MACHINE COMPANY 
TOLEDO...0HI0 
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help speed the manufacture of cannon 













—— 


_| PUTCHBURC 


penn 


This Fitchburg Heavy Duty Duplex Milling Machine—one of several built 
for the purpose—renders fast, accurate service in removing stock from 
breech ring forgings in the manufacture of cannon. 


These machines are of heavy construction throughout and are designed for 
long, hard service with maintained accuracy. Each head has a 5" spindle 
driven by a 15 H.P. motor. Table feed is hydraulic. 


The table on the machine shown here is 24'' wide and 72" long over the 
working surface. 


The service to which this Milling Machine is being put is typical of many 
other applications where FITCHBURG machines are contributing to Na- 
tional Defense Production. 


FITCHBURG ENGINEERING CORPORATION 
- Fitchburg © Massachusetts - 








We Also Build: 
HORNING PRESSES, 
STRAIGHT SIDE SINGLE 
AND DOUBLE CRANK 
PRESSES, 
TRIMMING PRESSES 


EARLY DELIVERIES POSSIBLE ON The INCLINABLE Line—14 to 100 Ton — 
— ae. EMBODIES EVERY MODERN FEATURE 













DIMENSIONS IR 2 | SR.| «| SR) SOR) oR | ™ | SR 
Diameter of crankshaft at bearings and crankpin | 1%2%" | 24-31,” 214-334" 3-41,” 312-514” 4-5!," | 4-6" 415-634" |} $714” 
Standard stroke of slide Tk ao ae 2" ee ae Se nn er 
Maximum stroke of slide 4” 5" 6" 6" ad 7” | 8” 8” 10° 
Area top of bolster, F to B by R to L | 9'ox16'o" | 12x19" | 13x22” 14x26" | 18x32") | 18x32” | 21x34" | 24x41” | 27x45" 
Approximate weight Fly Wheel Press | 1275 1890 2900 | 4500 7600 | 7700 9700 | 18506 24000 
Approximate weight Single Geared Press 1350 2100 3400 | 5100 | 8750 8900 10760 20000 | 25600 
Tons pressure (rated)... ee * >) a a ae ee ee ee ee ee” 8s | (100 





ROCKFORD IRON WORKS, INC. 


ROCKFORD, ILLINOIS 


pa NEW! LIBERTY HI-SPEED 
= GRINDING ATTACHMENTS 


for quicker set-ups on a wide 
r ange of work Accuracy and speed in grinding angies. 


slots, recesses and surfaces which are dif- 
ficult to get at with large wheels or which mean slow set up with small 
wheels are assured with Liberty Attachments. 


These highly accurate, completely assembled units, with precision bearings 
throughout, are designed for the most accurate grinding service on gages. 
tools, dies and other exacting work of this kind. They can be attached 
quickly and easily and eliminate time ordinarily wasted in set-up on surface 
grinders. 

Made in Horizontal and Vertical types, with any size bores. Pulley belts 
and grinding wheels furnished at no extra cost. Either type can be shifted 
to a wide number of grinding positions. These Liberty units fit Brown & 
Sharpe, Reid and other makes of surface grinders. 
























Grinding Rectangular Opening in Trigger 
Casing 


INVESTIGATE TODAY 


Write for complete information specifying diam- 
eter of spindle head, type and make of grinder. 


Grinding Gaging Seat on Grinding Clearance of 
Special Gage Broach Teeth 




















LIBERTY 
TOOL & GAGE WORKS 


PROVIDENCE, RHODE ISLAND 
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You've saved 
two million lives 


...so tar! 


INCE 1907, when the fight began, between the ages of 15 and 45 than any 
the tuberculosis death rate has other disease. 
been reduced 75%!—by people like you 


, : Yet it is possible to eliminate completely 
buying Christmas Seals. More than two 


this enemy of mankind. Our weapons are 


million lives have been saved. Research, Education, Prevention, Control 


But the battle against this scourge must —made possible by your use of Christmas 
go on. Tuberculosis still kills more people Seals. Get them today. 


Buy 
CHRISTMAS 


oS The National, State and Local 
Tuberculosis Associations 
MERRY CHRISTMAS in the United States | L 
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Racine Tool and Machine Company has in- 
creased its production of sawing machines 
300°/, over normal and our latest production 
schedules call for another 25° increase 
over this years 194] schedule. A corpora- 
tion's own private answer to the national 
emergency. 


















This increase in production has been accom- 
plished by multiple shifts—increased em- 
ployment and by subletting. Naturally more 


Racine Hydraulic “Shear Cut’’ Model No. 
30C—10 x 10 Capacity with full Hydraulic 
Automatic Stock Feed Attachment. Com- 
plete hydraulic cycle automatically cuts 
bars to length with operator free for other 
work. Lengths from 1/64” to 54” set by 
single indicator on graduated scale. Fast- 
est cutting—most modern construction. 





Here is a real Automatic Saving. 








floor space was required so an addition was 
made to our own plant and extra space was 
rented. This in addition to carrying on a 
continuous program of tooling up. 


Today Racine Metal Cutting Machines are 
at work cutting off to accurate lengths all 
types of bar and billet stock for shells, tanks, 
motors, aeroplanes—and more will follow at 
a pace that will become faster and faster— 





Stepping Up Production—Everywhere 


RACINE Metal Cutting Machines help to 
step up production in Machine Tool Builders 
Plants as well as in general industry. The 
illustration above shows a RACINE Hydrau- 
lic Shear Cut doing a real job in the plant 
of one of the largest manufacturers of grind- 
ing machines. 


These heavy duty RACINE saws are speed- 
ing production everywhere and are setting 
new metal cutting standards. For the Army 
and Navy they are cutting shells, bombs, 
torpedos, and gun barrels of all sorts. They 
are cutting armor plates for tanks and thin- 
nest walled tubing for aircraft. They are 
used in cutting die blocks, tools, gear blanks 
and forging bars. 


RACINE saws will help you to speed produc- 
tion in your plant. Our engineers will be 
glad to show fixtures develop to fit our 
standard machines which give you produc- 
tion on your government contracts. 


The smooth oil-cushioned power in RACINE 
Saws maintains fast productions and re- 
duces blade wear—rugged modern machine 
tool design means closest accuracy and 
longest life. For your cutting off require- 
ments depend on RACINE Saws—Full line— 
from general purpose 6” x 6” to Heavy Duty 
Hydraulic Saws capacity 10” x 10" to 14” x 
20". Write for catalogs today or better still 
have our agents located nearest you call. 








THE WICACO CONTINUOUS OIL 
GROOVER gives you high produc- 
tion and great flexibility. Cuts all 
types of oil grooves straight and 
spiral. Economical on short runs, but 
will handle production lots at rate 
of 500 or more pieces per hour. 
Stationary chuck and upright spindle 
permit continuous loading and un- 
loading without stoppage of ma- 
chine. Chucking arrangement permits 
grooving of large irregular pieces 
. . . Write for details. 





for 





MACHINE 


ICAC TOOLS 


PRODUCTION with PRECISION 











THE WICACO PRECISION INTERNAL GRINDER—For many years these accurate machines 
have been economically producing work requiring extremely close tolerances. 

Basically it is the same machine that has given exacting and faultless service . . . features 
include Vibrationless Underslung Drive; Rigid Work-Head; Automatic Carriage Reverse; 
Carriage Stops graduated to .00! . . . The Wicaco Grinder is very flexible and will add 
profitably to your tool room by assuring extreme accuracy and years of trouble-free opera-" 
tion . . . Particularly adaptable for precision work, such as on airplane, diesel; and automobile 
motors . . . Model illustrated is equipped with motor-generator (Extra Equip.) for D. C. 
operation. Shipped ready to hook up to current and operate. Catalog on request. 


WICACO MACHINE CORPORATION 


Est. 1868 


Stenton Ave. and Louden St. Wayne Junction, Phila., Pa. 








@ Choosing the right 
company for the right 
job is as important as 
any mechanical oper- 
ation. We ARE spec- 
ialists in designing 
and manufacturing 


machinery. 








M.L. BAYARD «CO. 


PHILADELPHIA 







DEMAND THAT YOU NOW 
INSTALL GRID UNITS. 


Now you can afford the ultimate 
in unit heater quality. Perhaps 
that will not be true a few years 
hence. 





| Grid Unit Heaters will give you years and 

| years of dependable service—iong after their 

| initial cost has been written off your books. 
Grid Units now 13 years old are operating as 
efficiently as the first year. 
We have yet to replace an 
original installation. In Grid 
Units there is only one type 
metal in contact with steam 
or hot water. There is noth- 
ing to cause electrolysis that 
produces corrosion — cast 
aluminum heating sections. 
Complete details upon re- 
quest. 


D. J. MURRAY MFG. CO. 


WAUSAU, WISCONSIN 
Offices in all Principal Cities 


GRiIiDuNIT HEATER 
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FEDERAL Dial Indicator Seen 


are fast as well as accurate. 
That is why Gurtiss-Wricht use them. 


Speed and fine tolerances are both musts at the Curtiss- 
Wright plants. Federal Dial Indicators and Gages, both 
regular and special models, and in great variety, are con- 


trolling the sizes of thousands of parts in both production 
and inspection. 


At the right, are some of the gages for inspecting square- 
ness of shoulder with hole; width between shoulders; diam- 
eter, roundness and taper of engine cylinders, and other 
types of bores, also a Snap Gage for outside diameters. 
Dial Indicators will speed up any inspection gage, and elimi- 
nate human variations. Write for catalog or information. 


FEDERAL PRODUCTS CORP. PROVIDENCE, R. I. 


FEDERAL 


PRECISION MEASURING INSTRUMENTS 


Chicago e Cleveland e Detroit e Hartford e Montreal e Los Angeles 


New York e Philadelphia e@ Pittsburgh e Rochester e San Francisco @ St. Louis e 
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PLANT CAPACITY EXPANDED 
NEARLY 5 TIMES...the better to 
serve machine-tool builders with... 


el: 
GRAFCO 
a 


HYDRAULIC 
EQUIPMENT 















In less than four short years, demand from 
builders and users of hydraulic machine tools has 
necessitated expanding our floor space nearly five 
times. 


Back of this demand and our desire to render the 
“tops” in service, lies the Grafco Hydraulic Tube 
Coupling for the “tops” in hydraulic operations of 
all kinds. This coupling, by its outstanding accept- 
ance, has been proved efficient, economical and 
right in countless installations on machine tools of 
leading builders. It is available in sizes from %" 
O.D. to 2” O.D., for high or low pressures. 





Graf installation engineers are avail- 
able to handle all hydraulic fabricat- 


ing work for hydraulic machine tool GRAFCO PRODUCTS 
builders and users. Typical examples 
of the machines on which our instal- Tube Couplings 


lation department handled this work 
are shown here. 


INVESTIGATE TODAY Coolant Spouts 
Ask for detailed information on Seamless Steel Tubing 


Grafco Hydraulic Machine Tool Ac- 
Hydraulic Power Unit, with GRAFCO accessories cessories. Write today. 


V. L. GRAF CO. 


Hydraulic Hose Assemblies 
High and Low Pressure Hose 














9456 GRINNELL AVE. DETROIT, MICH. 
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ALITY TAPS 





NIGHT” 
IT SEEMS 10 US | ppgprerion 


There should be taps enough 
in this country for Two Defense 





Programs— e 


But since you haven't got them, 

and we don’t hoard them either, € ¢ 
we're doing our very best to turn Winter Quality 
out WINTER TAPS in ever- 

increasing volume day after day. 


We hope you won't get the idea Taps 


that tomorrow there’ll be no taps 

to be had. Order only what you 

need NOW! We expect to keep 

right on making taps for a lot [ies 
of “TOMORROWS.” 
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’ . ’ . COMPANY 
It s a job we re particularly 7 Wrentham, Massachusetts, U.S. A >>>} 
well equipped to do efficiently. © mirmemcncensitec etetahitely 
The QUALITY will remain hte 


“as is’’—our very best. THE NATIONAL TWIST DRILL & TOOL CO. 
Detroit, Michigan 














CONTRACT WORK 








Advertisements on this and the following pages are placed here by 


well-known concerns doing work on a contract basis. 


When you 


need assistance write to these established manufacturers. 








NOW-FORGINGS— NOW 
BRONZE 


COPPER 





( LINCOLN FORGING CO. 


Also special non-ferrous alloys 


MACHINED COMPLETE, 


INCLUDING ANY DESIRED SURFACE FINISH 


Curtailment of automotive and other schedules makes available, at this time, some capacity for early deliveries. 


618 ST. ANTOINE STREET 
DETROIT... 


MICHIGAN 











PONOUONLELOUEA DAU EN TALE 





TOLUENE 


QULQOUEULOOUEYOODOCALUOU ALOE AAO EL AMM AUA AA 


TTT 


mT PEVUUEAUADALAN DATA ETEEAA 


COMPLETE MANUFACTURING FACILITIES 
for DEFENSE WORK 


Patterns: Match Plates; Castings: Dies: Sheet 
Metal Stamping, Welding and Assembly: Tool Work. 


Two plants strategically located at Baltimore and Jersey City, staffed with skilled 
workers, completely equipped for large production of complete assemblies, or parts 
only. Can handle all stages of production .. . patterns, match plates, cored or 
regular castings: dies, jigs, fixtures, sheet metal stampings (40 presses up to 200 
tons), punching, welding, drilling, sub-assembly, assembly. 


Semi-production work requiring planers, millers, shapers, lathes, large radial and = 


other drill presses. Machine tool work such as tools, dies of small or large size. 


Let us help you with your defense production problems. 


Wt 


Te 


HUNUELNNANN ENE NAAT 


WN 


WRITE TODAY for a complete, detailed survey booklet of our plant — 


facilities. 
No obligation of course 


STANDARD GAS EQUIPMENT CORPORATION 
18 East 41st St., New York 








8908-18 Frankford Ave., 





FIDELITY 
MACHINE COMPANY 


Phila., Pa. 
Jefferecan 76002) 22 EEE 





CAN YOU HANDLE 
EXTRA WORK? 
I* so, write 


AMERICAN MACHINIST 
CONTRACT WORK DEPT. 








Bayard & Hamburg Sts., Baltimore — 330 W. 42ND ST, ia: 
DESIGNING SUB-CONTRACT FACILITIES PUNCHINGS 
DIES, JIGS, FIXTURES Non-ferrous aren machine prod- STAMPINGS 
SPECIAL MACHINES || :«: ASSEMBLIES 


Engine and bench lathe, milling and 
drill press work. 


Small sheet metal fabrications to closer 
than commercial tolerances. 


Stampings. 


OF MODERN DESIGN 


An experienced staff of designers to 
aid you in production problems. 


Inquiries solicited 
INTERSTATE DESIGNING 


& MACHINE CO. 
3149 No. Broad St. Phila., Pa. 


We do our own fooling. 


RELIANCE MACHINE & MFG. CO. 


Thirty Irving Place New York City 
34 years experience in metal fabrication. 











Quick action on your problem! Use 
our manufacturing facilities as your 
branch factory. Well-equipped for 
small and medium-sized work.  In- 
vestigate time-saving possibilities 
today! Send prints or samples. 


M & M MANUFACTURING CORP. 








FORTVILLE, INDIANA 




















“We are enclosing photostats of N.A.C.A. Drawings D9168 and D9169 and we are very anxious to find 
someone who can make up one each of these shafts for us. The material will be furnished by the Government.” 


—A Virginia Concern 


This is only one of the many inquiries received by our Contract Work Department from 


readers who could not find what they wanted advertised in the Section. 


opportunities opened to you through advertising in these pages. 


This typifies the 
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Advertisements on this and the following and preceding pages are 
placed here by well-known concerns doing work on a contract basis. 
When you need assistance write to these established manufacturers. 








CONTRACT WORK 














HONING CAPACITY AVAILABLE 


BARNESDRIL — Honing Headquarters—now has 
capacity available for cylindrical honing on contract 


Working ’round the clock building 
Barnesdril Honing Machines, Hydrams 
and All-Geared Drilling Machines de- 
manded enlargement of all departments 
... including our Jobbing Department 
which hones hydraulic cylinders, pneu- 
matic cylinders and other parts used in 
our own and other products. Some of this 
contract honing capacity is available now 
to additional manufacturers requiring hon- 
ing on a contract or jobbing basis. 


High Speed, Close Limits, Fine Finish 

. - Barnesdril Honing cuts bored or 
reamed surfaces to final diameter, truly 
round, straight from end to end — holds 
tolerances in thousandths or “tenths” as 
required — provides very fine finish, dull 
or brilliant as desired gives you 














all these qualities faster than any other 
single machining method. 


Wide Range ... Barnesdril Honing is 
used extensively in finishing parts for air- 
planes, automobiles, artillery, engines of 
all kinds, guns, tanks, tractors, trucks and 
other products . . . has many possible new 
uses. Barnesdril Honing Machines are 
built in various sizes for work of any 
diameter or length. Our Contract Division 
equipment will hone work-pieces up to 
25 feet long, and any diameters for which 
hones are available or can be obtained. 





DRILLERS 








Investigate ... Write us, today. Ask for 
Bulletin 121-A. Send drawings and com- 
plete data on your work for free con- 
sulting service and specific quotations. 


—— 830 CHESTNUT STREET 


BARNES DRILL CO. 


OOCEFORD, VALIMONS, U.S 8 








ROCK FOR D 


e ILLINOIS, U.S.A. 





MACHINE WORK WANTED 


Machining or assembly work on castings, 
forgings, tubing, structurals, or bar stock 
of steel or alloys, malleable or gray iron, up 
to 200 Ibs. 

Small well-equipped manufacturing shop 
with 10” to 24” lathes, heavy and medium 
drills, planers, thread cutters, saws, miller, 
shaper, pipe threader, grinders, and the 
usual small tools for bench work. 
Twenty years experience making specialties 
for railroads, mines and industries. Experi- 
enced in export work and metric system. 
Competent mechanics, low overhead, small 
town location. 


EDELBLUTE MANUFACTURING CO. 


100 Jackson Street 
REYNOLDSVILLE, PENNA. 








STAMPINGS and ASSEMBLIES 


We can make long or short runs in any metal. Our mod- 
ern equipment and methods, backed by 50 years of experi- 
ence, are your guarantee of satisfaction. Our manufactur- 
ing facilities also include screw machine products, tools, 
dies, jigs and fixtures. 

Your order is assured of quality workmanship by skilled 
mechanics. We will furnish prompt quotations on your 
blueprints or samples. Write us today! 








ao “Greater Savings with Greist" 








THE GREIST MFG. CO. 





546 Blake Street 
New Haven, Conn. 























“I need the services of a 42" planer for machining large castings used in the manufacture 


of machine tools." 


Inquiries of this type exemplify the constant need for companies capable of handling contract work of all kinds. 
short-circuit those you are able to handle and assure yourself of your share of sub-contracts through advertising here. 


—A New York State Concern 


You can 
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Advertisements on this and the preceding pages are placed here by 


well-known concerns doing work on a contract basis. 


When you 


need assistance write to these established manufacturers. 





METAL STAMPINGS 


e TOOLS ¢ DIES e 


PERMANENT MAGNETS 


HEAT TREATING 


THOMAS & SKINNER 


STEEL PRODUCTS CO. 


1103 E. 23rd St INDIANAPOLIS, IND. 


for 
defense 


assemblies 
? 


The Abbott Ball Company 


1042 New Britain Ave., Hartford, Conn. 


ABBOTT BEARING BALLS 


> 











CENTERLESS 
GRINDING 


ACCURACY — PROMPT SERVICE 


Modern, well-equipped shop specializes 
in centerless grinding to close toler- 
ances. Our years of experience and 
skilled workmen assure you of a qual- 
ity job at a reasonable price. Your 
inquiries and blueprints will receive 
prompt attention. 


COMMERCIAL CENTERLESS GRINDING CO. 


6603 Cedar Ave. Cleveland, Ohio 


PATTERNS 


Large and Small Wood Patterns For All 
Kinds of Castings. 
Prompt delivery! Send prints for quotation 


CATSKILL METAL WORKS, INC. 
CATSKILL NEW YORK 


KIRK & RLUM 


WELDED MACHINE BASES, 
PEDESTALS and FRAMES 


LATHE. PANS 
GEAR and BELT GUARDS 


Pressed Steel Louver Panels 
and Cover Plates 


THE KIRK & BLUM MFG. CO. 


2823 Spring Grove Ave., Cincinnati, Ohio 

















PATTERNS in WOOD and METAL 
For Ali Kinds of Castings, Large or Small 
MATCH PLATE WORK A SPECIALTY 
Put your pattern problems up to us—we «i 
take care of them—ask the foundries about ow 
work—they use our patterns every day 


GENERAL PATTERN WORKS 


2238 Buok Street Cincinnati, Ohio 











CONTRACT THREAD GRINDING 


Production and Toolroom Work 


Send blueprint of your part for prompt 
quotation 


PRECISION THREAD GRINDING COMPANY 


6651 Tireman Ave. Detroit, Mich. 


SMALL DIES AND STAMPINGS 


Progressive Blanking & Forming Dies 
Small Stampings and Assemblies 


e ALOFS MANUFACTURING CO. 


1617 Madison Ave., S.E. Grand Rapids, Mich. 








DESIGN & BUILD 
JIGS, FIXTURES & GAGES 
REED MACHINE & TOOL ENG. 


BOX 662 
PAWTUCKET, R. I. 














WIRE AND METAL SPECIALTIES 
In round, flat, square and special shaped wire 
in all metals. 


LARGE PRODUCTION CAPACITY 
Plating and finishing. 


EASTERN TOOL & MFG. CO. 


BLOOMFIELD, N. J. 











Send your inquiries for 
SPECIAL ENGINEERING WORK 
to the 
A. H. NILSON MACHINE COMPANY 
BRIDGEPORT, CONN. 
designers and builders of wire and ribbon 
stock forming machines 
We also solicit your bids for cam milling 








SPECIAL SCREW MACHINE 
PRODUCTS made to order 1/l6—I% 


diameter, in steel only. 


THREADED RODS, 
all metais, 10 to 12 ft. lengths. 


The Eastern Machine Screw Corp. 


New Haven, Connecticut 











MODERN MACHINE SHOP 


specializing in the manufacture of punches, 
shafts and similar turned precision parts 
with tolerances up to .0002’’ desires sub- 
contracts. 

PRECISION PARTS, INC. 


17 Thompson Street New York, N. Y. 
WAlker 5-5755 








CAPACITY AVAILABLE 


Punch presses and machine tools includ- 
1S, j, threading, 
and milling equipment; also 


ing turret tathes, drilling, 
tapping, 
woodworking. 


Can furnish parts or assemblies 


help. 


A CHALLENGE—and an Opportunity 


“Nothing short of the practical limit of our available 
productive capacity is sufficient ... 
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WILLIAM S. KNUDSEN 


American Industry has accepted the challenge. How the Machine 
lool makers have met the demands of Defense is told in other 
pages of this issue. They’ve done a great job—but they need YOUR 


So well recognized is this fact that Government now requires that 
many prime contractors sub-contract a large portion of their work, 
as a condition of receiving orders. 


Here's the opportunity. Tell Metal-Working about your badly 
needed facilities through the Contract Work pages of 
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from steel or wood, or hoth. 
WAKEFIELD MANUFACTURING CO. 
Shelbyville, Tennessee 
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EMPLOYMENT BUSINESS 


UNDISPLAYED RATE: 
10 cents a word, minimum charge $2.00 
(See § on Box Numbers.) 


POSITIONS WANTED fuli or part 
salaried employment only), '/2 above rates 


PROPOSALS, 50 cents a line an insertion 
NEW ADVERTISEMENTS received by 10 A.M. 


OPPORTUNITIES 


INFORMATION: 


3OX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed eds (not including proposals). 


December 1st will appear in the issue of December 


EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH: 


The advertising rate is $6.00 per inch for all 
advertising appearing on other than a con 
tract basis. Contract rates quoted on request 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to @ page. A.M 


10th, subject to limitations of space available. 








POSITIONS VACANT 


POSITIONS WANTED 





DRAFTSMAN WANTED preferably with Steel 
Mill experience. Reply to P-154, American 
Machinist, 330 W. 42nd St., New York, N. Y 





MACHINE DESIGNER: Position open for first- 

class machine designer of proven ability, ex- 
perienced in the design of modern machine 
tools. This position is steady for the right 
man Applicants must be citizens of the 
United States. Location: Rhode Island. P-155, 
American Machinist, 330 W. 42nd St., New 
York, N. Y 





PARTS INSPECTOR—for Diesel Engine Fac- 

tory Permanent position and unusual op- 
portunity for advancement to capable high 
class man with at least ten years experience 
as machinist. Give details first letter. Witte 
Engine Works, Kansas City. Missouri 





POSITIONS WANTED 








INDUSTRIAL ENGINEER, free 

cializing in Plant Layout, 
trol Incentive Systems, Personnel 
and Reduction of Factory Costs. 
after Jan. Ist, 1942. PW-147, 
chinist, 520 N. Michigan Ave., 


lancing, spe 
P ; > 
roduction Con- 


Available 
American Ma- 
Chicago, Ill 





Problems | 


| 


WORKS MANAGER or General Superintend- 

ent. Four years experience as foreman on 
shells during the last war, six years as tool 
and diemaker. Eleven years as General Fore- 
man of Motor Division, Automobile Plant. 
Six years industrial engineering for one of the 
leading industrial companies on factory layout, 
bonus systems, production controls, etc. Pres- 
ent position General Manager of a concern in 
the northwest. PW, 148, American Machinist, 
520 N. Michigan Ave., Chicago, . 


FACTORY SUPERINTENDENT or master me- 

chanic Twenty-five years shop and engi- 
neering experience. Held positions as shop 
superintendent, master mechanic, chief tool 
designer. Practical designer, tool and die 
maker. Technical education Successful at 
handling and training help A-1 references. 
Available on short notice Would like re- 
sponsibilities Prefer defense work Forty- 
five vears old PW-150, American Machinist, 
330 W. 42nd St.,. New York, N. Y. 





PATENT ATTORNEY 











PATENTS—Booklet free Highest references 
Best results, Watson E. Coleman, Patent 
Lawyer, 724 Ninth Street, Washington, D. C 





Continued on page 286 





ALFRED HERBERT LTD. 
COVENTRY, ENGLAND 


OFFICES AND SHOWROOMS AT — LON- 
DON, COVENTRY, GLASGOW, MANCHES- 
TER, BIRMINGHAM, SHEFFIELD, BRISTOL, 
NEWCASTLE, CALCUTTA, BOMBAY, SYD- 
NEY, MELBOURNE, OSAKA, TOKIO, 
BUENOS AIRES 


representing a number of leading United 
States makers of machine tools and work- 
shop equipment can undertake additional 
agencies. 


Resident representation in the United States 
R. A. Smith c/o W. P. Neth Co. 
44 Whitehall Street, New York 








INVENTIONS WANTED 


Practical mechanical or electrical inven- 
tions promoted, and carried to manufacture. 


Mail all available information te 


P. O. Box 217, Denville, N. J. 

















5 PRODUCTION MEN WANTED | 


| The Office of Production Management needs 
| five production men at once. It wants men with | 
| some experience in the metal-working field, but | 
| more—it wants men who can go into plants with | 
| defense work, inspire them to get more produc- 
tion and show how to do it. An opportunity to be 
of service to your country at a time of great 
emergency. 


For quick action address 
P-152, c/o AMERICAN MACHINIST 
330 W. 42 St., New York, N. Y. 








For Additional Sales Representative Available, Professional Services, etc., see page 286 
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PATENT ATTORNEY ; 


Continued from page 285 














PATENTS, COPYRIGHTS. Booklet. “General 


eeececeecsecenngecascsacaye uit Lil SSPODEESTDEEEODEDER HDRES NERRON ERT FEN TDFHHHeENE NEE H HORSE TOTeReHeeSESNRER ERT EReTeNEeTETeseEEr eed eseeeesns i ani pocospeeses 
Information Concerning Inventions and Pat- 
ents” and “Fee Schedule” sent without obli- 


New 
Rommel “sulte 23° ise swe | Machine Tools 
CONTRACT WORK va 
a Accounts Wanted 


WORK WANTED-—For advert isements | of 

TER ore ee | A NATIONAL SELLING AGENT 
appearing on the page acing the inside bac = = 
een " a OF MACHINE TOOLS with 97 dis- 























“FREE BULLETIN ae tributors in the United States, 31 in : 
USED MACHINE TOOLS STOCK LIST—List- Canada, and agents in South America, : 
ing Tools available for immediate shipment. i rs I 3 
10 pages, 8” x 10”, classified and illustrated. England, Australia, India and Russia, 5 
Write McCabe & Sheeran Machinery Corp., 3 a 
50 Church St., New York, N. Y. having approximately 750 salesmen, 





a. egeteetes ys ieee ot ae : IS INTER ESTED IN HAN DLING 
eipwed now patent is soon to issue. SEVERAL A DD I TIONAL MA. 
CHINE TOOLS NATIONALLY. 


Applicant wants to sell or license the use of the 
invention and invites correspondence from manu- 
facturers in the line who would be interested in 


the Tete tnfermetion write : If you are looking for a live organ- : 
33 Strect, BeWe  Wathington, BY C. ization to handle your sales, write 





Box 


Ra-153, AMERICAN MACHINIST 
330 West 42nd St., New York City 








PROFESSIONAL 
SERVICES 


s 3Y2 All Steel Clothes Lockers, size 12x15x60”, in eAt 
Mac ine 00 sections of 28. Back to Back, excellent con- 
dition, with locks, sell lot ONLY at $3.25 Yi 

per opening f.o.b. Indiana * * * We buy all 
s * s makes of Baling Presses, Tiering Machines, our 
esigning ngineers Lift Trucks, Chain Hoists. e 
NEW YORK MACHINERY COMPANY Ser) Me so» 
17 West 20th Street, New York 























30 Years Experience in Designing 
Building & Developing Production 


fv ’ service fo br ¢ ¢ busines: 1eeds 
Machinery & Processing Operations NEW SEARCHLIGHT ADVERTISEMENTS yt ‘adenine ‘a i ciate 


received by December Ist appear in the 


The Searchlight Section is at your 





of men associated in executive, man- 


ome December |0th bject t¢ limi- 
Automotive Tractor gg | aes, abject Te space fin agement, sales and responsible tech- 
Airplane — Munitions “oom copy to the nical, engineering and _ operating 
® ® epartmental Staff capacities with the industries served 
1115 E. 35 St., Indianapolis, Indiana AMERICAN MACHINIST > Melia seblieelinns, 








330 West 42nd St., New York City 





W. K. Millholland Machinery Co. 


‘WANTED 














The set of books that makes 


MASTER MACHINISTS 
and leads to bigger pay! 


Thousands of machinists have used these well-known home-study and reference 
books to back up their practical experience and get in the skilled, big-pay class 
twice as fast. You can, too. 
48x46x20 Open Side Planer Really explains machine shop practice CONTAINS 
Engine Lathe 16’ bed, 20” over the slide in detail, so that you can learn to Turning and Bor- 
must be quick change gear. AMERICAN Sante all Tr" of atin 208 he a. 
: : 4 . whole range of metal cutting, forming, rifling an r- 
6 Plain Radial Drill and finishing operations with snap facing Practice— 
7’ Plain Radial Drill 6 BIG 5 and assurance. Written in simplest Grinding Practice 
8’ Plain Radial Drill ABLE TRS language. Revised from time to time — Gear Cutting 
me Bori Mill: 4 cine S 6” DUR to cover up-to-date practice. Includes Practice — Punch 
oriz. oring ill; oor type; or many handy charts and tables of work- and Die Work— 


bar max. travel of bar 72” VOLUMES ing data. Jigs and Fixtures 
2368 pages, 2516 LIBRARY 


illustrations and P 
McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 


diagrams ’ 
FAL MACHINERY CO., INC. Send me the American Machinists’ Library, 6 vols., for 10 


18 Ward St., Rochester, N.Y days’ examination on approval. In 10 days I will send $1.50, 
and $3.00 monthly until $19.50 is paid, or return books post- 


WHOLE SET SENT FOR EXAM- paid. (To insure prompt shipment write Plainly and fill in 















WANTED 
























TU all lines. ) 
. INATION—NO MONEY DOWN: xame ........ Leaps sh ucidioed caamlaamedlia ale 
Required for Stock as 
8’ and 10’ Vertical Boring Mills If you like them, pay on easy a, 
10’ x 20’ or 30’ Planers terms while you use the books ee ae ae 
* P . PE, ccncccscccdcecdsccdetetecscsesesecececocenseseseoent 
Atlantic Machinery Corporation JUST SEND THIS COUPON ; mpm 








149 Broadway New York, N. Y. 














286 AMERICAN MACHINIST 











G@ SEARCHLIGHT SECTION @ 











No. 6 72"° BROWN & SHARPE AUTOMATIC 
GEAR CUTTER, single pulley drive, capacity, 
72" diameter, 13" face, 2 pitch in steel, 134 
pitch in cast iron. 


No. 6-A 72" CINCINNATI AUTOMATIC 
GEAR CUTTER, single pulley drive, capacity 
72" diameter, 20" face, 134 pitch in steel, 134, 
pitch in cast iron. 





96"" NEWTON SPUR GEAR CUTTER, arranged 
for motor drive with a 10 HP, 220 volt, 3 phase, 
60 cycle motor, capacity 6" to 96'' diameter, 
maximum diameter cutter 9", table diameter 
36", vertical adjustment of saddle 20". 


651 W. Washington Blvd. 





In Stock 
IMMEDIATE DELIVERY 





24''x20' INGERSOLL DOUBLE FACE FIXED 
RAIL MILLING MACHINE, motor drive, two 
heads on front face rail, also two side heads, 
back face has one head on rail and one side 
head, distance between housings 28'', distance 
rail to table 23". 





36"x36"x12' NEWTON DUPLEX HEAVY TYPE 
MILLING MACHINE, arranged for motor drive 
two side heads, table working surface 30''x!1'6", 
spindle diameters 5", maximum distance be- 
tween spindles 37!/2'', diameter of quills 934", 
quill adjustment 12". 


HILL-CLARKE 
MACHINERY COMPANY 


Chicago, Ill. 
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DING MACHINE TOOLS. . 





Interior view of our new Newark plant NOW READY TO GO TO WORK, which in addition to our plant in Long 
Island City enables us to handle the rebuilding of large machine tools with vastly increased facilities and speed. 


ATLANTIC MACHINERY 


AMERICAN MACHINIST 
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§, .for todays productionneeds 










machined and rescraped. All worn parts 
replaced with new. The reversing motor 
ready for assembly. After assembly the , 
machine will be submitted for inspec- 


for example... 

this 96 planer 
drive and control equipment have been 
thoroughly overhauled. Machine is now 
tion under power and guaranteed to 
have as close tolerances as a similar 


- SHOWN IN CIRCLE IN OUR NEW 
PLANT PICTURE ON OPPOSITE PAGE 
has had a long record of active duty. 
But in terms of yesterdays requirements. 
All drive shaft bearings have now been 

rebored and all drive shafts replaced 
with new. All worn gears have been re- 
placed with new gears. All screws and 
feed rods have been replaced with new. 
Table and bed vees, housings and rails 
were rescraped. All four heads re- 
lined up over a foundation pit and 
new machine. 


> gee 
* Gr 3 
4 <i 
s 


ah 
i 


DON'T RETIRE YOUR OLD MACHINES 
ATLANTIC CAN REBUILD THEM... 








IN STOCK Ready for Rebuilding and Modernizing to your Specifications 


PLANERS BORING MILLS—HORIZONTAL 


p+ Bae = Bry 5 | eng Oe Ces 4” Betts Knee Table Type NEW MACHINES 
"x36"x12’ Betts, 4-heads 4%,” Niles Knee Table Type 

36”x36"x16' Niles 4-heads 414” Ryerson Floor Type IMMEDIATE SHIPMENT 
42”x42"x12’ Cincinnati, 2-heads 8” & 5” Putnam Double Spindle, a e : — 
42”x42”x12’ Pond, 2-heads Cylinder Borer 6"x18 Surface Grinders — Precision 
42”x42”x16' NBP, 3-heads Tope 

48”x48”"x16' Putnam, 4-heads 12” Slotters— Dual Control, Motor in 
60”x60"x12’ Niles, 4-heads BORING MILLS—VERTICAL Base 

72”x72”x12’ Putnam, 4-heads 42” Colburn H.D. Motor Drive "yA! — reve 
78”x70"x27' Bement, 3-heads 42” Niles Standard, Motor Drive SS'at' Gened Lathes impeeved Sype 
72” Morton Portable 48” Niles Wheel Borer, Motor Drive 














CORPORATION ©? newvor 


Cable Address: ATMACOR 
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Ve PRED | MOREY || emco resuitt 
CHINE TOOLS| | DEPENDABLE || MACHINE TOOLS 


GEARED HEAD ENGINE LATHES 














BORING MACHINES 16”x7’ Cisco 
No. 2—3!4"' Bar Rockford 20”x14’ Hendey, Taper 
No. 2—5"" Bar Barrett a a Amusienn, 100 a. Input Super Lathe— 
’ centers—22’ . motors 
BORING MILLS 24”x8’x6” Bridgeford 
30" Bullard Beaman & Smith 4" Bar 24"x18’ Lodge & Shipley, taper 
42" Gisholt Fi T Hori 26”x16’ Bradford, taper 
4" Sellers oor Type Horiz. Boring Mill 26°x16" Bridgeford, taper 
26”x18’ Bridgeford, taper 
DRILLS — = McCabe 24"x42"x14" Double Spin- 27”x2’9” Bridgeford, taper 
1, 2, 4 sp enry rig 
No.’ 2—4 spdl. Leland-Gifford, Motor Spin- dle Lathe CONE HEAD ENGINE LATHES 
| - Feed " ‘ 11”x5’ South Bend 
dies with er Wath j Bridgeford 36x40 ° 15 speed 14”x6’ Bradford, collet attach. 
1, 2, 4 spdl. Leland-Gifford Geared Lathe 15"x6’ Willard 
28'' Cinn sie Sliding Head 16x86" Bradford 
No, 2—I spdl. Colburn " 16”x6’ Pratt & Whitney 
No. 5-D—4 spdi, one iy Hog Sellers 42" Car Wheel Lathe 16"x8’ Bradford “ 
No. 17—2 Spdl. Foote-Burt Rail " 16”x8’ Cincinnati 
No. 4-5 spdl. Foote-Burt. Rall Foster No. 1F Fastermatic Tur 18*x6’ Bradford 
: ret Lathe 18”x8’ Bradford 
No. | Baush Multiple 18”x8’ Mueller, taper 
No. 3 Baush Multiple Natco 13H Hydraulic Multiple 18°10) Springheld 
18”x12’ Barker 
OF ee ae Spindle Drill 18x12’ Monarch, taper 
8’ Western Heavy Sipp 3 spindle High Speed Drill ety LeBiond, taper 
i9”x12’ LeBlond, tape 
Ne ar aT tele Glecson 24" Bevel Gear Planer 20°x10’ Davis 
No. i Barber-Colman tii Gleason 37" Bevel Gear Planer 2i-x8" LeBlond, taper 
°. '/2 auter ° er, VU. 21”x10’ LeBlond, taper 
No. 3—26"' Brown & Sharpe Gleason 6"-11"-18" Bevel Gear 21°x16’ LeBlond, taper 
No. 48'"' Brown & Sharpe Generators 23°x12" -  iaaaaaamaaas 
No. 5—48"' Brown & Sharpe 22"x18" Niles 
No. 6—72" Brown & Sharpe B. & S. No. 13 Spur & Bevel Gear 24°x10" Canada 
A. oa : 24”x10’ Bridgeford 
No. GA? : Cincinnati Cutter 24”x10’ LeBlond 
6'' Newton Spur Gear 24”x10’ Whitcomb-Blaisdell, taper 
No. 36BM G&E Bevel Rougher G. & E. No. 18H Gear Hobber 24”x11’ Chard 
GRINDERS = 24”x16’ Schumacher-Boye 
Landis 32" Internal Hydraulic 24-48"x16" McCabe 2 in 1 
(See page 293 special advertisement Hill- 26”x18’ Schumacher-Boye, taper 
R Grind ; ™ 
Clarke Cylindrical Grinders) ‘diate ace Oringer 30°x14" Hamilton a 
No. 40 Bryant Plain, Wide Wheel Oscillating 30”x20’ Schumacher-Boye, taper 
No. 2! Universal’ (Bath Type) Heald Nos. 55-60-65 Internal 
Grinders MANUFACTURING LATHES 





No. 5 Sprin field Planer Type Surface 8x60” Lo Swing, m.d., hardened ways, 1 carriage 











N 2..-§§"* - nll « 
a erdner Disc Bath No. 2 Universal Grinder (3) # nie 
LATHES 8x60" Lo Swing, m.d., hardened ways, 2 carriages 
3!/)''x36"' Fitchburg Lo-Swing Norton 6x32 Plain Grinder 8x36" Lo Swing, s.p.d., 1 carriage 
311,260" Fitchburg _Lo-Swing Landis 10x52 Plain Grinder lex5' Sebasian, Spd 
2''x108"" Fitchburg Lo-Swing 16”x6’ Rockford, cone 
3 x60 Fitchburg Lo-Swing Cincinnati No. 2 Plain Milling 18”x8’ Chard, cone 
No. 4 AC Leblond Auto. Duplex Crankshaft 20”x8’ American Turret, cone 
Machine—High P S.P 
18"'x6' Bradford Geared Head achin g ower, D 28”x10’ American Turning, cone 
20''—40"'x10" Rahn-Larmon Geared Head —slotted nose Sites teaand Paad tenmteeien Wachine m.d., new 
Sliding Bed Sep Ingersoll 24"x24"x12" Slab Miller 11°x4" Wells Speed, cone ee 
21"'x!0 eBlond ! 15”x6’ Automatic Threading, cone 
24''x22' Lodge & Shipley, taper attachment P & W 12"'x48" Thread Miller Niles-Bement-Pond Axle, cone 
26''x8' Bridgeford Niles-Bement-Pond Center Drive Car Wheel, 
26x10’ Bridgeford Lees Bradner No. 3 Thread Milier m.d., new 
i Cincinnati 18" Auto. Duplex TURRET LATHES AND SCREW 
iller MACHINES 
MILLERS - ~ 
° ° . No. 1L Gisholt, .d., hardened ways 
No. 3 Becker-Brainard Plain Miller Bliss No. 31 Geared Fly Wheel No. 0 Brown & Sharpe ‘Hand, cone 
No. 4 Garvin Profiler | ; Press, M.D No. 3 Foster, cone, Timken 
Model CS Becker Vertical Continuous Ro- 7” . ‘ _ stile teeate No. 4 Hardons & Oliver, cone 
ss °°. ac y ee ress No. 4 oster, cone 
5" PRW Automatic No. 6 Brown & Sharpe Hand, cone 
24"x24"'x12" | rsoll Adi. Ball Bliss No. 732 Straight Side Press 214 x24” Jones & Lamson, m.d., bar 
ngerso |. ba 3144x36” Acme Geared Head, bar 
24''x20"' Ingersoll Dbl. Faced Bliss No. 160 Single Stroke Crank 2%4x24” Jones & Lamson Steel Head, bat 
36''x36''x12' Newton Buplex Pp 3x36” Jones & Lamson, m.d., chucking 
38''x44x20' Ingersoll Sla ress. ax30" Jones & Lameon,, pe ag oe 
é 3x36” Jones & mson 2 spindle, m.d., chucking 
anid a ahameee Thread Cleveland %"; V2"; Ye"; Ve"; 3x40” Greenlee Flat Turret, cones, bar 
Vv." uA" 18” Acme, cone, chucking 
24"' Mark Flather, S.P.D. Shaper 1V% Model A Automatic 21”, 24” Gisholt, cone, chucking 
24"x24"'x6" Powell Screw Machines 24° Gisholt, m.d.. chucking, co 
24""¥24"x6' Rockford Ww 26” Libby Type C, m.d., 7% 1ole, chucking 
Mh Rag agner ~~ Cold Saw— 
24''x24"'x12' Gray 
30''x30''x8' American Gp. SHAPERS gear box 
Mr + Ha ae, Espen hones No. 138 Cold Saw— oe Geen Shy, come 
x x merican Tt 24” Smith & Mills, belt 
36''x36"'x8", 18' Cincinnati Cap. 12" Rd. 
42''x42"'x14" Gray Newton No. 200 Cold Saw— SLOTTERS 
48''x48"'x10" Niles-Bement-Pond Cap 11" rd 84” Newton, m.d. 
48''x48"'x12' Gray, Reversing M.D. . . BOLT THREA 
PRESSES Cleveland No. 1 Plate Planer— No. 118 bang gg er ag 
_ se a 0 Sided 21° capacity 9/16” Landis 2 spindle, m.d. 
fe} oledo Nosing 1” Acme 2 spindle, cones 
24"' Cleveland Punch & Shear Acme 1" All Steel Upsetter ; pone 3 = — 
No. 42!/2 Pels Bearn Shear " ote & eal 
1%” Landis 2 spindle, m.d 
TURRET LATHES Ajen 5° AN Steet Speetter 1%" Landis, cone 
21"'x8" LeBlond Universal Saunders 8"-18" Pipe Threader, 2%” Acme, cone 
1 Greenlee, A.C. & B.F. M.D American Bolt Heading Machine, belt 
3'/4,''x40"" Greenlee ° 
3x36" Pratt & Whitney, A.C, & B.F, Many other oe eee Send us your 
24"" Steinle, 644" H.S. THIS IS.A PARTIAL LIST 
21"" Gisholt, 3%"' H.S. " 
MISCELLANEOUS — — 
No. 7 Burr Keyseater ——_ © Write us e@ = The 


No. 4 J. N. La Pointe Broach 


SRST teins Fee tadinn your Specific Inquiries EASTERN 


MACHINERY CO. 
HILL-CLARKE MA ORE Y (Bitpturocce 
MACHINERY COMPANY —§ = MACHINERY CO., INC. CLNCINN AT 


651 Washington Bivd. Chicago 410 BROOME ST., NEW YORK 
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#3V GALLMEYER & LIVINGSTON 
“New” HYDRAULIC SURFACE 
GRINDER Motor Drive. 


LATHES 


42”x25' POND Heavy Triple Grd, belt dr. 
27”x20' LODGE & SHIPLEY, Patent Head 
26”x15' GREAVES KLUSMAN, Pi. Change with 

Raising Blocks to swing 48” 
26”x12’ CRAWFORD ERIE Heavy Duty Lathe, 

quick change gear. 

" LEBLOND Heavy Duty, Taper 
’ AMERICAN, QCG, Motor Drive 

20x10 DAVIS, OCG, cone drive 
21”x8’ LEBLOND, turret on carriage 
18”x12’ PRENTICE, cone 
18”x12° HAMILTON, cone 
18”"x8’ LEBLOND Production, QCG 
18°x8’ MUELLER, QCG, cone 
18”x8’ CHARD cone 
18”x8’ CISCO, QCG, cone 
17x8’ SIDNEY 
16x8’ CINCINNATI, QCG, cone 
16x8’ CINCINNATI, QCG, taper 
16x6’ LODGE & SHIPLEY Geared Head 
16x6" CAN Geared Head 
16x6" HITNEY cone 
16x6" ° 3, cone 
16x6’ HIPLEY, QCG, cone 
14x6’ , QCG, cone 
14x6’ THE WORKS, PI. cone 
14x6’ QCG, cone 
13x6’ HITNEY Model ‘‘B"’ gagemaker 
13x5’ MULLINER, QCG, cone 
13x5’ MULLINER, 
4”x 104” 
10”x42” 


Attach. 


QCG, taper, dr. bar 
L-swing, 4”x60”, 4”x48” 
LOGAN (new) 


HORIZ. BORING MILLS 


+0 GIDDINGS & LEWIS 3” bar 
+32 GIDDINGS & LEWIS 3%” bar (2) 
4” LAMBERT-HILL CLUTCH COMPANY 


RADIAL DRILLS 


5’ AMERICAN, 15- column 
’ FOSDICK, Univ. 
’ N.B.P. Semi-Universal, 
3’ BICKFORD, 9” column 
3’ CARLTON, Sensitive, B.B.; M. D. 
’ AMERICAN, Sensitive 


DIE CASTING MACHINES 


3—MADISON-KIPP 500% pressure; Gooseneck 
+5; sizes: 10x12: 12x14; 12x16. Late models— 
Bargains 


11” col. 


FORGING PRESS 


#4 BLISS, with taper rolls 


DEPENDABLE —"FALK” 





QUALITY 


DELIVERY 


VERTICAL BORING MILLS 


62” NILES 
42” COLBURN 








LARGE PLAIN MILLER 


#4 LeBlond—Heavy. Motorized 
Gear Box Dr. 


Perfect Condition. 





#1'2 B&S PLAIN 


=1% CINCINNATI Plain 


='2 VAN NORMAN 

=0 VAN NORMAN (2) 
£12 B&S, Production Mill 
74 HENDEY Plain 

=1A GOOLEY & EDLUND 


PLANERS 


12”x36"x12" CINCINNATI 
24”x24"x6’ WHITCOMB-BLAISDELL 
20”x20"x24’ N.B.P. Planer-Shaper 


PRICE 


PRESSES 


#18" BLISS, OBI 


AN, S.S. Tie Rd 
ETTE Grd; M.D. 
ISS Flat Trimming 
. Back Flywheel 
NS Dble Crank PI 
D : 
B 


URY 0.B.1. 
ISS SS, Dble Grd Tie-rod; dble acting 


Frame, Dble crank; 


4” stroke, ord 
#166 CONSOLIDATED 








TURRET LATHES 


LIBBY 26” 








4” 
15” 
16” 
16” 
| aad 


20” 


SHAPERS 


GOULD & EBERHARDT 
POTTER & JOHNSTON 
SMITH & MILLS 
STOCKBRIDGE 

SMITH & MILLS 

OHIO 


20” AMERICAN 


20” 


24” 


24 
28 
24 
25 


”" CINCINNATI 


CINCINNATI 


MISCELLANEOUS 


74 W-W Bulldozer : 
Riveting High Speed Hammers in all sizes. 
Paper Cutter 42° ACME 

Motors and Generators 


MACHINISTS BENCH VISES 


All Sizes—Plain and Swivel 





GOULD & EBERHARDT, cone 
GOULD & EBERHARDT, Gear Box 
GOULD & EBERHARDT “invincible” 
Stockbridge 





THREAD MILLER 


6x14 PRATT & WHITNEY 








Every Item Guaranteed—Write or wire Today 


ALK 


18 WARD STREET, 


a a 


hea chiner Merchants 
yf 


ROCHESTER, N.Y 


Partial List Only 


Send Us Your 
Inquiries 

















NOVEMBER 


26, I941 
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22" AMERICAN 100 H. P. 







INPUT SUPER LATHE 


Swing over shears 222”. 
Distance between centers 16’. 
Totai length of bed 22’. 
Serial No. 58984. 
Weight 45,000 lbs. 





Electrical equipment—100 H.P. main drive motor and 4 other motors. All motors 230 volt, direct 


current. 


140 spindle speeds from 33 to 1200 RPM. 


A super-powered, super-capacitied lathe, designed to obtain the maximum metal cutting capacities 


of cemented carbide cutting tools. 


Equipped with anti-friction bearings throughout, hardened 


and lapped helical gears in headstock, apron control, chip breaker, chip conveyor and many 
special features. Designed for extra heavy work, especially the turning of forgings. 


THE EASTERN MACHINERY Co. 


1004 TENNESSEE AVE. 











CUTOFF MACHINE 
One of our many items 





Actual Photograph 


15438" x 7" New Britain 
Cutoff Machine 


Capacity of chucks: round 
1%e", square 1.149”, hexagon 
1.407”. 

Length of feed 7”. 

Diameter of spindle 3”. 


With extra sets of collets, 2 
stock stands, and stock reel. 


Weight about 10,400 lbs. 


LOUIS E. EMERMAN & CO. 


1761 Elston Ave. Chicago, Ill. 








HORIZONTAL BORING MILL 


#35 Landis Floor Type; 3%” bar; Power 
— Traverse; 6’ x 9’ floor plate; Motor 
drive 


LATHES 


92” x 32’ Putnam Triple Geared Internal 
wn Plate Drive. 
”-60” Harrington Gap; bed closed 16’— 


14” x 8 Hendey. 


GRINDERS 


12” x 72” Landis Plain Cylindrical. 
No. 24 Ma en Disc; 53” dia. 


SLOTTER 
48” Niles-Bement-Pond; M. D.; 50” dia. 
power feed rozary table. 


RADIAL DRILL & DRILL PRESSES 


6-ft. American Triple Purpose. 
8-spindle Natco Multiple Spindle. 
6-spindle National Acme Horizontal. 
4-spindle Edlund B.B. High Speed. 
Leland Gifford & Avey 1-spindle B.B. 


MILLERS 


No. 4 Kempsmith Plain Maximiller; motor- 
in-base type. 
No. 3 Davis Thompson Rotary Miller. 


MISCELLANEOUS 


BOLT THREADER, 2!” Landis Dbl. Hd. 

GEAR CUTTER, 72” ‘Ruesch. 

KEYSEATER;: #+3A Mitts & Merrill. 

PIPE MACHINES, 2” & 6” Jarecki. 

RIVETER, Hydraulic; 150-ton Chambersburg 

PLANER, 18’ Hilles & Jones Plate; 34” cap. 

SAW HACK, 6” x 6” Racine; .D. 

SHEAR, Hilles & Jones Throatless Geared 
Slitting ; 12” blades; 4%” plates, 2” x 4” 
flats. 

SHEAR, #2 Lennox Bevel; 34” cap. 


SUN MACHINERY COMPARY, INC. 


36 Van Vechten St. Newark, N. J. 


Air Compressor, 7% HP. motor 3/60 (near new) 

Buffer and Grinder, % HP. U.S., 1 ph. 

Centrifugal Compressors, 1050, 10500, 15000 CFM. 

Bolt Threader, 1%” Landis, Sgl. Hd., lead screw, 
motor 3/60/220 Volt. 

Buffers, 5 HP. B&D., Heavy Duty, 110 V. DC. 
2400 rpm. (2) 

Draw Bench, cap. 14”x20’ W-F. for MD. 

Drill, Radial 2%’ Hamilton, gear box M.D. 

Filing Machine, No. 2 Cochrane-Bly, Belt Drive. 

Grinder, Surface #1 Diamond Mag. Chuck M. D. 

Grinder, Surface, 12” P&W. Chuck, M. D. 

Hammer, 200# Bradley Horiz. helve M. D. 

Hoist, 5-Ton Shaw-Box Monorail 3/60. 

Lathes, bench Rivett #505 compound slide, draw- 
in attach., collets B.D. (4) 

Lathe, 19”x14’ LeBlond QCG., Chuck DBG. 

Lathe, 42”x16’ New Haven, DBG., Cone B.D. 

Lathe, 42x22’ American solid spindle B.D 

Planer, Crank 20x20x24 Cincinnati L Hd., BD 

Planer, 36”x36"x10’ Liberty, 2-hds., PRT., for 
M. D. 

Riveter, 2-A High Speed for M. D. 

Shaper, Horiz. 7” Rhodes, self-contained MD. 60 

Slotter, 15” Buckton 24” Rotary Table, belt drive. 

Tapping Machine, 2” Acme 6-spindle, semi-auto, 
motor. 

Threading Machine, Auto. 2” Rickert-Shafer, MD. 

Thread Miller, Smalley General 12x36” MD 

Turret Lathe, +1 B&O. Air Chuck, C-O., B. D. 

Welders, Butt 200 & 300 KW. Winfield 60 cy., 
440 volt. 

Welder, Seam 125 KVA. Thompson 60 cy., 220 
volt. 


GALBREATH MACHINERY CO. 


Empire Building, Pittsburgh, Pa. 














MISCELLANEOUS MACHINES 


#3 Barrett 6” bar Cylinder Boring Machine 
Rockford Dbl. End Hydraulic Bering Machine 
24”x14’ bed oy gy Lathe, rebuilt 


36”x30x20’ Whitcomb Planer, 2 heads 

30x30x8’ Gray Planer, 

#40 NATCO Straight Line “Multiple Drill 

#60 NATCO 3-way Multiple Drill 

#304A Oster 4” cap. Pipe Machine 

Rockford Sgl. End. Hydraulic Boring Unit, with 
2-sta. 54” dia. table 

C-13H NATCO Hydraulic, 

No. 14 NATCO Multiple ‘with i2 spdls. 


THE STRONG, CARLISLE & HAMMOND CO. 


1392 West 3rd St., 2832 E. Grand Bivd., 
Cleveland, Ohio Detroit, Mich. 
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FIRST CLASS 
MACHINE TOOLS 


AUTOMATICS 


Model J Cleveland double 


end 


15, No. 55 National Acme 


4 spindle. 
Model A Cleveland. 


Model B National Acme 


a spindle. 


No. 56 National Acme 


4 spindle. 
Model A Cleveland. 


Nos. 24, 33 & 34 New Britain 


automatic chucking. 


No. 6A Potter & Johnston. 
18” Gisholt Simplimatic. 


AIR 
COMPRESSORS 


136’, 8” x 8” Chicago Pneu- 


matic, type NSB. 


136’, 8” x 8” Ingersoll Rand, 


type ERI. 
357’, 12 x 10” Bury, class 
550’, National 3-cylinder 
vertical 


620’, 14” x 8%” x 10” Sulli- 
van, class WJ3 

706’, 17” x 9%” x 12” Sulli- 
van, class WJ3. 


Please ask for latest List No. 173. 
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x 12” Chi- 
‘cago Pacumatic. type OCB. 


DRILL PRESSES, 


Heavy Duty. Mul- 24” 


all geared. 
210 Barnes box 


heavy duty. 
20” Baker No. 216 hvy. 


head 


'& J. Barnes. 
Cincinnati Bickford 


24” Barnes No. 246 box col- 
” Baker No. 314 hvy 





a "Sliver plain “hand feed 25" 
20” ,. J. Barnes. 
20° pe plain hand feed. 

































320 
duty. 
Mfg. 
& 4 
hand 
light 
all 8 spindle 
No. 
slid- 
all 12 spindle 
duty 





What surplus equipment have you for sale. 


MILES MACHINERY COMPANY 


SAGINAW, MICHIGAN 


duty 
24” Baker 
duty 18 spindle No. 
24” Colburn, 


26” 
26” 
26” 
2s” Aurora. 


” Baker No. 416 hyy 
Nos. 


60 spindle No. 32 Natco 


. Nos. 0 & 00S, PRESSES 


double end 
Natco one 


4-spindle 


Size 





American, 


cylinder borer. 
11D Moline Holehog, 
to 8 spindle. 
8 spindle No. 
8 spindle No. 
Co.. 12 Spindle No. 
feed. 12 spindle No. 
12 spindle 


12 spindle 
16 spindle 
16 spindle 
16 spindle 


16 indie No. B . 
16 spindle No. 13 Pratt & PLANERS 


Whitney. 24” x 24° x 6 Gray. 
13 Natco. 24” x 24” x 6 Woodward 
20 spindle No. 2 Baush. Powell. 
spindle No. 13 Pratt & 26” x 26” x 8 American 

Whitney. 30” x 30” x 10° Cincinnati. 
24 spindie No. 14 Natco. 32” x 32” x 12’ Niles. 
34 spindle No. Bi4 Natco. 36” x 36" x 12° Cincinnati. 
34 spindle No. 30 Natco. 36” x 36” x 16’ Cleveland O. 
48 spindle No. 30 Natco. 56” x 56” x 16’ Gray. 


end No. 21% Bliss Obi, 


and two-way lead No. 4 Waterbury Farrel Obi. 
tappers No. 62 Bliss openback 
Baker hydraulic, doubl d inclinable 
} horiz eaten. No. 76 Toledo, open back non 
5 spindle Detroit automatic inelinable 
way Foote Burt Ys at 40 ton No. 6, series A Water- 
heads bury Farrel openback non 
motor driven u inclinable 4 
No. 2, %&” capac -y 28”, No. 71 Swaine 
eo “Mitholland two P crank 
Senidivend Proves < 14 44” Leffler double crank 
end drilling and centering No. 4 Massillon s.s 
Sundstrand double No. 65 Bliss Consolidated s.s 
end drilling and centering geared 
Hammond automati No. 7 Rockford s.s 
drill & tap No. 8-7 7 & Hahnemann 
f i j j l . 5.5 gearet 
’ ge og rs - k nes No. 55'2 Toledo s.s. flywheel 
. _— No. 57S Toledo s.s., 
frame 
; Western. No. 30E Cleveland s.s 
A Western. ble geared 
5’ Western. 750 ton Baldwin Southwark 
14” column. triple action hydraulic " 





00,000 Tbs 
No. 796440 TOLEDO 
doulbe crank, toggle 
No. 180 _— 
geared tog 
No. CAI4 —_ 
No. 41A Toledo type, 
ing 


Co., screw press 


knuckle joint 














SIZES 


6 x 32 
10 x 18 
10 x 24 
10 x 36 
10 x 50 


HILL-CLARKE 
651 WASHINGTON BLVD. 


HILL-CLARKE 
MOTOR DRIVEN GRINDERS 





14° x 96" 


16 x 
18 x 


MACHINERY CO. 











No. 3 Acme Universal Turret Lathe. Grd 
Head, Arranged for Chucking. 


14 ga x 8’ OHL power Squaring Shear. 
4 & 6 Spindle Avery Sensitive Drills No. 
2 M.T., B.B. 


No. 1B, No. 2B Edlund, 2 


Drills 


16”x66” Landis Universal Grinder. Over- 


head belt drive 


a age Grinders 16x48”, 


” 


60”, self-contained countershaft, 


M. D. 


20”x10’ Monarch Lathe, Q.C.G. Cone 
10’ Robinson Toggle Type Press Brake 


No. 12, 13 Natco Drills 


IROQUOIS MACHINERY CO. 


662 Ohio St. 


Spindle Sensitive 








OTT sotaeaheapengl SPECIALS 


AUTOMATICS, Acme 
Cc ‘leve land rt ee M c aa ker 
@1 & 


AUTOMATICS, 
AUTOMATICS, 


BORING MILLS, 

BORING MILLS, Niles, 54 
GEAR SHA 

GRINDERS, B.&S 
GRINDERS, Landis, 
GRINDERS, Landis, 
GRINDERS, Norton, 
GRINDERS, Norton 18x96” 
LAPPE 


. 42" 2 Swivel Hea: is 
PER, Fellows, 


10x24 & 36” Plain 


R, Norton #15 Vertical, } 
MILLING MACHINES, 


PLANERS, 30x30xs’ 
PRESSES, Toledo, + 


OTT MACHINERY SALES, 


542 Second Ave. 














NOVEMBER 


IN STOCK 


34” Bar BEMENT Horizontal Bor- 


ing Mill 
No. 39 NATCO Straight Line Drill 


No. 25 FOOTE-BURT High Duty 


Drill 
6’ BAUSH Heavy Plain Radial 
No. 3 & 4 ADAMS Gear Hobbers 


No. 5A LEES-BRADNER Generator 


19/38” LeBLOND Gap Lathe 


8” x 18” MODERN Plain Grinder, 


M.D. 


16” x 50” NORTON Plain Grinder, 


M.D. 


14” PRATT-WHITNEY Vert. Sur- 


face 


22” PRATT-WHITNEY Vert, Sur- 


face 







Book Today 
See Our Ad 
PAGE 1245 


SIMMONS 


MACHINE TOOL CORP. 


1759 N. Broadway Albany, N. Y. 
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gle draw press. Weight 


No. “p2 Ferracute, punching 
No. 2 Standard Machinery 


450 ton Ferracute steel frame, 
coining 






Send For This 
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DD 











G@ SEARCHLIGHT SECTION @ 





HIGH GRADE MACHINE TOOLS 


LATHES 
14”x6’ Hendey Geared Head, Taper Attachment. 
18”x8’ Sidney, 3 8.C.D. D.B.G. Q.C. 
4—18"x8’ American 3 8.C.D. D.B.G. Q.C. 
18°x8’ Mueller 3 8.C.D. D.B.G. QC. 
19”x12’ Sidney 3 8.C.D. D.B.G. QC. 
18”x8’ Greaves Klusman Grd. H.d. T.A. Q.C. 
20°x17’ Greaves Klusman Grd. Hd. T.A. Q.C. 
42”x16’ Boye & Emmes, Q.C. Cone Drive. 
20’x8’ American Grd. H.d. M.D. 


GRINDERS 
#29-53" Besley B.B. Vertical Spindle Disc Grinder. 
#55 Heald Internal Grinder, Belt driven. 
12°x36” Landis Self Contained Plain 
14”x72” Queen City Self Contained Plain. 


BORING MACHINE: 12” NILES 
GRINDER: Surface, 


HAMMERS: Board Drop, 


LATHE: 


AVAILABLE NOW! 





15”x15/’x 
96” NORTON; No. 5 ABRA- 
SIVE, 48” Mag. Chuck, MD. 


1200#, 1000# and 800% Bill- 
ings, Bliss & W. W. 


36’x28’ Bridgeford, 
raising blocks will 
36’’x30’ N. H. 


with 
swing 62”; 


CLEARING CRANKLESS 
4 POINT SUSPENSION 
TYPE TRIPLE ACTION | Cap. bet. 

PRESS 


Cap. blank holder & plunger 


PRESS BRAKE: 30’ Birdsboro 
approx. 5" plate; 


PROFILER: Betts 2 spindles; 


ROLLS: 20’ ALLIANCE; 1812” 
top roll; 18’ lower rolls; 

1” & 1142"; M.D.; 
12’5¢" Hilles & Jones; 

SHEAR: 16’x14"' TOLEDO, 15” 
gap, Belt Drive; 


slide. 1350 tons; M.D. self | SLITTER, fans 72° Yoder, 
MILLS: Planer type, Ingersoll | contained; gears enclosed M.LD.: Dia. Shaft: 
30°’x144", 2 heads; 4 heads, | running in oil; all steel con- 
14’ bed, 6” spindle; struction; bed 84’’x133". Wgt. | SCRAP BALER: Galland & 


Henning Hyd., 60°x24"x18"’, 











# 1 Drill Grinder, Motor Driven. ° ‘ . 
5 Oliver Dr eo PLANERS: 26''x8’ Cleveland a = 30 H.P. motor 
GEAR CUTTERS Openside; 48x48x10’ Cinci.; 
#3-26" B & 8S Gear Cutter. 36"x36"x12' Gray; 36x36x WELDERS: AEF, 71, 9, 12, 15, 


14’ D & H Open.; PRESSES: Double Crank Toggle KVA; 100 & 250 KVA Fed- 
No. 409 oe 108” bet. hous- eral Press Type Prod. 
PUNCHES: Multiple Gang, 4’ ings; Tie rod; Air cushions; 
Bertsch, 21” str. M.D.; No. No. 268144C TOLEDO; 97” bet. WIRE STRAIGHTENERS: 3/16”, 
10 Wells; No. 2 L&A; housings; Tie rod; 14", & ¥" Schuster; 


#1 and 3 Adams Gear Hobbers. 


BORING MILLS 
3” Lambert Horizontal Boring Mill, 8.P.D. 


BOLT & PIPE THREADERS 


2’ Landis with Lead Screw Cone drive. 
3” Landis Cone drive. 

1” Acme Cone drive. 

2” Landis Pipe Machine Cone drive. 
2” Acme Cone drive. 


RADIAL & UPRIGHT DRILLS 
4’x6’ Bickford Plain 8.P.D. 
6’ Fosdick, Flat Column Radial Drill 8.P.D. 
20” Barnes 4 spindle drill. 

SHAPERS & PLANERS 

24” Rockford H.D. Back Geared Crank. 
24” Steptoe H.D. Back Geared Crank. 
2—60°x48"x14’ Cincinnati Planers, 4 Hds. 
60°x60"x12’ Pond H.D. 4 hds. 
CINCINNATI MACHINERY & SUPPLY CO. 
217 East Secend St. Cineinnati, Ohio 








REBUILT and 
GUARANTEED MACHINERY 


Rebuilding on Contract 
complete facilities available 


Automatic Screw Machines our 
specialty 


SURPLUS ITEMS 


No. 3 Brown & Sharpe Universal 


cylindrical grinder 
No. 2 Van Norman Duplex 
versal Miller 
214” and 314” 


dle Automatic 


Uni- 


Gridley single-spin- 


Many others 


Daley & Sibley 
Machinery Dealers, Inc. 


409 Chapel St. New Haven, Conn. 





Machinery Ca. , Inc. Tel. Yards 5800 


39 W. PERSHING RD., CHICAGO, ILL. 


INTERSTATE «, 









































= & 
Estimates for complete machine Individual machines and entire 
shop equipment plants bought and sold 
JOSEPH £ CNBEALECO, 
2 ——iim 
NEW MACHINER USED 
TRADE MARK REG 
Good stock always available ... We solicit your inquiries 
465-471 ATLANTIC AVE. e BOSTON, MASS. 
2 s 
immediate Delivery #2B Kearney & Trecker Plain Miller, 
motor-in-base. 
#1-M Cincinnati Plain Miller, M.D. 
6” x 48” Pratt and Whitney Thread Miller #1 ee Universal Miller, M.D. 
# sane : ZAB-2 ecker Vertical Miller. 
3 Ohio Plain Milling Machine #6 Becker Vertical Miller. 
#16 Brown & popes Plain Cyl. Grinder 42” Niles Vertical Boring Mill, S.P.D 
Cap. 12” x 72 28” — er, S.P.D. 
12” x 36” Cincinnati Plain Grinder 
26” x 26” x 8’ Cincinnati Planer 6” x 32” Norton Plain Grinder (2) 
4’ & 6’ Bickford Radial Drills #12 Barber-Colman Single & Double 
#* 7 Ma- Overarm Gear Hobbers. 
<a & Swasey Hand Screw Ma 48” Newton Rotary Mill, 2 Spindle, M.D 
ee , +4 Lees-Bradner Thread Miller 
#9 Bardon & Oliver Turret Lathe 21” LeBlond Hvy. Duty Prod. Lathe 
2” Cleveland Auto Screw Machine—Model 4AC LeBlond Crankshaft Lathe 
r #1 — General Thread Miller 
. +23 Smalley General Thread Miller. 
14 x 6 LeBlond Geared Head Engine 8” Sandateend Stub Lathes. ' ' 
Lathe $6 Warner & Swasey Turret Lathe 
6” Queen City, 17” Averbeck, 20” Hamil- =2 Brown & Sharpe Hand Screw Machine 
ton Shapers 13” x 13” Peerless Shaping Saw 
a0" , . . 3’ Fosdick Radial Drill, M.D 
20” x 8’ American Engine Lathe +78 Wilmarth & Morman Surface Grin 
24” Steinle Turret Lathe—4” Hole Spin- der, M.D. ; 
dle 4 Spl. Barnes Camel Back Drill Press, 
18” x 16’ Hendey Engine Lathe salle 
INLAND MACHINERY CO. —-—-* VICTOR MACHINERY CO. 
48 So. Clinton St. CHICAGO 135 So. Clinton St. CHICAGO, ILL. 








CENTERLESS GRINDER 


1—No. 2 Cincinnati Centerless Grinder, 
motor drive, including motor. 


SUITABLE FOR 20 MM SHELLS 


LANG MACHINERY COMPANY 
28th Street & A.V.R.R. Pittsburgh, Pa. 








LARGE LATHES 


24”x16’ Reed-Prentice Geared Head, taper 
24”x10’ Crawford, 3 step, taper 

20”x10’ Wickes, 3 step 

26”x13’ Boye & Emmes, 3 step 

20”x10’ Rahn-Larmon, 3 step 


AARON MACHINERY CO. 








176 Lafayette St. New York City 


OFFER 
130 Sets 


THREAD CHASERS 


Acme and Others for Geometric Tools 


EASTERN METALS CORPORATION 
81 Polk Street Newark, N. J. 








LATHES 
16x10 Lodge & Shipley Q.C. D.B. 


Reed L.C. Cone Dr. 
20x10’ LeBlond L.C. Cone Dr. 


30x16’ Lodge Davis L.C. Cone Dr. 


18x12’ 


D.B.Grd. 


18x12’ Schumacher Boye Emmes aC. 
24x12’ New Haven Q.C. D.B. Grd. 
18x12’ Whitcomb Blaisdell Q.C. D.B. Grd. 


SHAPERS & PLANERS 
24” Cinti Crank C Drive 
24” Smith & Mills Cone Dr 
16” Kelley C. D 
16” Cinnti Cone Dr. 
24x24x6 Gray Planer 
30x30x10 American Pla 


36x36x10’ Liberty 2 Has. " Belted M Dr. 


Rap Tr. 


MISCELLANEOUS 
” Niles Vertical Cone Dr. 2 Hds. 
No. 3 Brown & Sharpe Plain Cone Dr. 
B.&S. Univ. Miller Old Style 
144” Dresses Hand Screw Mach 


No. 6W&S. Turret Lathe 

No. 1 L&A Dble End Punch & Shear 
18” Gleason Bevel Gear Generator 
Fox and B.&S. Prod. Millers 











JONES MACHINE TOOL COMPANY, 528 E. Front St., Cincinnati, Ohio 
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PLANERS — — PLANERS 


84’x84” 18’ Pond—3 hds. B.D. 
60’x40”x12’ New Haven — 2 
hds. B.D. 
2—38"x38”x10’ Pond—2 hds. B.D. 
36”x36"x8’ Powell—2 hds. B.D. 


LARGE — — LATHES 


90”x22’ Putnam B.D. 

60”x22’ Putnam B.D. 

30’x26’ Pond B.D. 

30”x12’ Reed B.D. 

24”x14’ Lodge & Shipley Gd. 
Hd. 

24’x12' Lodge & Shipley Gd. 
Hd. 

48”x15’ Gleason M.D. 

36”x10’ Pond M.D. 


KAMIS ENGINEERING 
COMPANY 


302 Moore Street, Philadelphia, Pa. 
HOWARD 8474 











UNIVERSAL 
MILLING MACHINES 


1—#42 Oesterlein with vertical milling 
attachment, complete Universal 
equipment, table 71" x 13!/2". 

I—#3 LeBlond 
Complete Universal equipment, table 
5344" x 12". 


BENNETT-RAFKIN MACHINE TOOL CO., Inc. 
30 Church Str. New York City 











NO. 12 
PRATT & WHITNEY 


2 SPINDLE PROFILER 


ROSENKRANZ MACHINERY CO. 
30 Church Street, New York City 














DRILL, RADIAL—3’ MUELLER, gear box, SPD, 
oil grooved base, box table. 


LATHE—1i8” x 10° LODGE & SHIPLEY QC 12- 
speed Selective Head, SPD. TAPER ATT., 
CHUCK (Swings 20”) 

MILLER—42” x 30” x 6%’ NEWTON Adj. Rail 
Slab Miller, 1 rail & 1 side spindle. 


ALSO MANY OTHER TOOLS 


ALEX ZEEVE & COMPANY 
2269 Woolworth Building New York, N. Y. 


DISC GRINDERS 


Opposed Head Type 
123 GARDNER 


Discs 18”. 


This machine is equipped with an in- 
dexing work holder which can be used 
for grinding various small parts to 
length. 


Hydraulic feed to heads. 
With two 30 H.P. motors. 
Weight about 11,600 lbs. 


84-A GARDNER 


Discs 22”. 


The machine is equipped with a rotary 
work holder for the automatic grinding 
of small parts to length. 


Machine complete with motors. 
Weight about 8950 lbs. 





1—Standard, 36” discs. 
1—No. 27 Gardner, 22” discs. 
1—No. 14 Gardner, 16” discs. 


Available for Immediate Delivery 


LOUIS £. EMERMAN & CO. 


1761 Elston Ave. Chicago, IIl. 











POWER PRESSES 


BLISS, TOLEDO, V & ©, ETE 
REBUILT — GUARANTEED 


JOSEPH H Y M A N & SONS 


Tioga, Livingston and Almond Streets 
Philadelphia, Pa. 


bvsssenesesvomsssscnsnsenensoeaspecsssssscsscsssseonsceussascesorenensnnnennonssnenetessecueenseasorsasons 














USED MACHINERY 


Automatic Screw, Turret Lathes, Bliss 
Presses, Shaper, Milling and other Ma- 
chinery. Write for complete descriptive 
list of 70 used machines for sale by 


ROLLMAN MANUFACTURING CO. 


Mount Joy, Pa, 








FOR SALE 


5,000 Lb. cap. Erie Steam Drop Hammer 

No. 3 H. & J. Single End Vertical Punch 1” thru 
1” capacity 

Williams & White Horizontal Punch, 1” thru 1” 
capacity 

No. 3 J. N. LaPointe Broacher 

B. & K. 2” cap. Pipe Threader & Cutter 
150-ton cap. Hydraulic Horizontal Car Wheel 


Press 

Bridgeport Axle Lathe, gap type 

48” Pond Car Wheel Borer 

5, 50 HP New G.E. Motors, Mtc. 3/69/440 
Fiather Gear Cutter, cap. 2%” up to 30” 


36° Niles Wheel Lathe; double end. 
6’ Bement Pyr. Bending Roll, 9” rolls, hd. ov. 


IRON & STEEL PRODUCTS, INC. 


13498 S. Brainard Ave. Chicago, IHinois 
"‘Anything containing IRON or STEEL" 





ooolN STOCK 


AUTOMATICS 
14%" Model A Cleveland 
1144"" Model G Gridley, four spindle 
%4' Model F Gridley, four spindle 
14" Model F Gridley, four spindle 
4'’ Gridley, single spindle 


BROACHES 
No. 3 LaPointe 


DRILLS 
3’ Cincinnati Bickford, radial 
No. 2 Colburn, single spindle 
24” Barnes, power feed 
No. 12 Natco Multiple Spindle 
No. 13 Natco Multiple Spindle 
Three Way Natco Horizontal Multiple 
Spindle 


GEAR CUTTERS 
15°’ Gleason Spiral Bevel 
18” Gleason Gear Tester 


GRINDERS 
No. 2 Cincinnati Centerless 
No. 10 Lees-Bradner, gear 
No. 70 Heald Internal 
No. 55 Heald Internal 
No. 60 Heald Interna! 
22’’x84" Pratt & Whitney Surface 
No. 2 Brown & Sharpe Universal 
16x50 Norton Crankshaft 
No. 20 Bryant Chucking 
20A Bellvue Drill 
Ingersoll Cutter, Tub Type 


LATHES 
14x 6’ Monarch, c.d. 
16x 6’ Lodge & Shipley, c.d. 
18”x 8’ Monarch, c.d. 
21"’x 8° LeBlond, c.d. 
22”’x10' American, g.h. 
312"'x60" Fitchburg Lo-swing, g.h. 
8"’x60" Fitchburg Lo-swing, g.h. 
11x 5° LeBlond Production, g.h. 
14°’x 6’ LeBlond Production, c.d. 
18x 7° Chard Production, c.d. 


TURRET LATHES 
No. 1B Foster 
Model C 26” Libby 
No.3A Warner & Swasey 
No. 1 Warner & Swasey 
No. 4 Warner & Swasey 
No. 6 Warner & Swasey 
No. 5 Foster 
No. 7 Bardons & Oliver 
No. 9 Bardons & Oliver 
3x36 Jones & Lamson 
No. 6A Potter & Johnston Automatic 


MILLS, PLAIN 
No. 3 Cincinnati, c.d. 
No. 14A Garvin, c.d. 
No. 1 Bristol Hand 
Vulcan Hand 
U. S. Hand 
18” Cincinnati Manufacturing 


OIL GROOVER 


Wicaco Continuous 


PLANERS 
24"'x24"x 8° Cincinnati 
28°’x28"x10’ Gray 
30°’x30"’x 8’ Cincinnati 


ROLL FORMING MACHINES 
Hamilton, 8 Stand 


SAWS 
12”x16"" Peerless, m.d. 
No. 4 Atkins Band, m.d. 
No. 12 Higley Cold Cut 
No. 6 Nutter & Barnes 
SHAPERS 
16” Hamilton, c.d. 
20” Cincinnati, c.d. 
24” Cincinnati, c.d. 
24” Cincinnati, s.p.d. 


INDIANAPOLIS MACHINERY 
& SUPPLY CO., INC. 


1959-69 South Meridian Street 
INDIANAPOLIS, INDIANA 


Eastern Branch: 
44 WHITEHALL STREET, NEW YORK, N. Y. 
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ON OUR FLOOR! 


1—3L Gisholt Turret Lathe 
2—3B Foster Turret Lathes 
1—#5 Foster Turret Lathe 
1—2” x 24” Jones and Lamson Turret 


Lathe 

1—3” x 36” Jones and Lamson Turret 
Lathe 

2—24” Gisholt Turret Lathe 


1—28” Gisholt Turret Lathe 

1—28” x 10’ New Haven Engine Lathe 

1—17” x 6’ Le Blond Engine Lathes 

1—17” x 8’ Le Blond Production Lathe 

4—25” x 12’ Le Blond Heavy Duty GH 
Prod. Lathes 

2—-25” x 14’ Le Blond Heavy Duty GH 
Prod. Lathes 

1—14” x 6’ Reed Prentice Geared Head 
Lathe 

1—14” x 19” Fay Automatic Lathe 

1—36” Cincinnati Horiz. Borer 

1—Foster-Fox Lathe 

1—53” Niles Vertical Boring Mill 

1—4” Niles Horiz. Bor. Mill 


1—3%4” Barrett Horizontal Boring Mill 
1—Coulter Vertical 2 spindle Diamond 
Borer 


1—#1'% Cincinnati Plain Mill 

1—#2 Cincinnati Plain Mill 

1—#3 Becker Plain Mill 

—34 Lees-Bradner Thread Mill 

1—2'2" Dreses Radial Drill 

1—2'2' American Radial Drill 

1—5’ Niles Radial Drill 

—5A Lees Bradner Gear Hobber 

1—Barber Colman No. 12 Hobber 

1—18” Gleason Bevel Gear Generator 

1—-20” Rockford Shaper 

1—16”" Hendey Shaper 

1— 314 Brown & Sharpe Grinder 

1—#2 Bath Universal Grinder 

1—10” x 30” Taft 
Grinder 

1—Greenfield Tool Cutter Grinder 

1—Springfield planer-type Grinder 

1—No. 2 Webster & Perks Univ. Grinder 

1—40” Ajax Upsetter 

1—#0 Ajax Forging Roll 

2—Ajax Rivet Headers 

1—48” x 48” x 16’ Pond Planer 

1—100,000# Riehle Testing Machine 

2—-275 Ton Hydraulic Presses, 4 post 
type 

1—Shepard Pinch Bug Riveter 

1—-Williams and White 48” 
Shear 

1—+3 Ryerson Friction Saw 

1—41!2" Gridley Chucking Machine 

1—-S-A High-speed Hammer 


HONG RS A DANITS 


Toots 
Phone: Wabash 0123 


Pierce Universal 


x 11/16” 





Chicago 





For Immediate 
Delivery: 


#1% Cincinnati Universal Milling Ma- 
chine. 

#2 A Brown & Sharpe Universal Milling 
Machine. 

#3 Cincinnati Plain Milling Machine. 

#4 Cincinnati Universal Milling Machine. 

#2 Warner & Swasey Turret Lathe (2). 

#4 Turret Lathe. 

Brown & Sharpe #6 —60” Gear 

%,” Gridley 4 spindle Automatic. 

18” x 8’ Monarch, Q.C., back geared lathe. 

16’ x 6’ Hendey, Q.C., yoke head. 

14” x 6’ Hendey, Q.C., G.H., T.A. 

16” x 10’ Whitcomb Blaisdell, Q.C. 

12” x 6’ W. C. Young, B.G., Q.C., engine 
lathe. 

9” x 4’ Seneca Falls, B.G., bench lathe. 

15”x 6’ Greaves Klausman, B.G., Q.C., 
lathe. 

14” x 6’ Flather, B.G., Q.C., lathe. 

Williams’ Universal Nipple Machine 1’ 
to ° 

4’ American Radial Drill, tapping attach- 
ment, motor drive. 

4’ Universal Radial Drill. 

36” Bullard Vertical Boring Mill. 

Bliss #0, stiles, C.B., power press. 

Bliss +4, stiles, C.B., power press. 

24” x 14’ New Haven Planer. 

24”, 20” and 16” G. & E. Shapers back 
geared. 

#3 Modern Universal Cy. grinders (8). 

Several large planers. 

#2 Bath Universal. 


RECONSTRUCTION MACHINE 
TOOL CORPORATION 


11 Broadway 99 Lafayette St. 
New York City 
Whitehall 3-7518 Worth 4-5864 


Cutter. 








EXCEPTIONAL TOOLS 


LATHES 
44”—60” x 24° New Haven belt drive 
18"x16’ Flather, belt drive, quick change. 
40 Lathes in stock, 12” to 54” swing 


GRINDERS 
12°x36” Pratt & Whitney Surface belt drive. 
16” Heald Rotary Surface, belt. 
20°x144” Landis Plain Cylindrical. 


PROFILER 
#4 Garvin single spindle Profiler, table 15x24 with 
18” rotary table. 


DRILLING MACHINES 
3’ PRENTICE Plain Radial motor drive, 20-spin- 
dle NATCO, motor drive, #2 M.T. 
12 spindle NATCO, motor drive #1 Morse Taper. 





113 N. THIRD ST., PHILA., PA. 


THE O'BRIEN MACHINERY Co. 


REBUILT 


LUCAS 234” bar HORIZONTAL 
BORING MILL. 24” circ. tabie; 
23” vert. adj. of spindle. Num. 
access. boring bars 


RIGIDMIL-SUNDSTRAND No. 30H, 

Latest Type, hydraulic feed for 
light-metal 
plate manufacturing, etc. Table 
72” x 14”, high-speed spindle 
with 2000 r.p.m. Motor in base. 


production Slotting, 


SERGE JACOBSON 


551 Fifth Avenue New York 
Tel. Va. 6-2351 








i—6 x 18 Plain Landis Grinder, M.D 

1—10 x 18 Plain Norton Grinder, M.D. 

1—10 x 24 Plain Norton Grinder, M. D 

2—z6 Bryant Chucking Machines 

3—z3 Barber Coiman Gear Hobbers, M.D 

1—i6sA Blanchard Surface Grinder 

2—15” Gleason Pinion Roughers 

i1—z17 Barber Colman Gear Hobber 

Lees Bradner Thread Miller 

i—Norton Type B Model 81 Crankpin 
Grinder 

1—No. 2 Garvin Automatic 


1 23Cc 


Tapper 
Your inquiries receive prompt attention 


CENTRAL MACHINE TOOL CORPORATION 


122-126 Nebraska Ave. Toledo, Ohio 
Adams 1914 








was 1, 

6’"x12’ Rahn-Larmon Lathe, Grd. Hd., T.A. 

18212" Hendey Grd. Hd., T.A. 

26”x18’ Pittsburgh Lathe, B.D., T.A. 

1—3-D Gisholt Simplimatic, M.D. 

5’ Ameriean Radial, Semi-Universal, B.D. 

26” Libby Turret Lathe, 7%” Hole. 

2—39”x36"x12’ Cin. Planer 2 Heads. 

54” Morton Vertical Slotter, M.D. 

16” Cincinnati Shaper, B.D. 

#14 Cochrane-Bly Vert. Miller & Shaper, M.D. 
WEST PENN MACHINERY COMPANY 

1210 House Bidg. Pittsburgh, Pa. 








Boring Mill: 4” Bar Niles, Knee Type 

Gear Generators: 6”, 11”, & 18” Gleason 

Milling Machine: 48” Newton Vertical, 
Double Spindle, M.D. 

Lathe: 24x12 Sch-Boye Q-C-G.. T.A. 

Turret Lathe: 2A Warner-Swasey Univer 
sal. 


SEGAL MACHINERY CO. 


115-21 So. Clinton St. Chicago, Ill. 








UNUSUAL VALUES 


Shapers: 24” G&E, 16” Niles 

28”x20'6” Rahn-Carpenter Lathe 14’ between centers 

24”x16’ Greaves & Kiusman 

Briggs Type A Milling Machine, Long Table 

#12 Brown & Sharpe Production Milling ashine 

Presses: #43 Niagara, #16 J. M. Robinson %” 
capacity Rock River punch and shear 

Turret Lathe: #4 Bardens & Oliver 

Drill Presses: 28”, 24” Hoefer; 25”, 20”, 40” Bement 

2 50# Bradley upright hammers, m.d. like new 

Radial Drills: 5” Bausch 

Miller: 20°x24”x18” Ingersoll 

Grinders: #20 Bryant Internal 

300 other machinery items 

MOTORS—new 5 H.P. for 3-phase, ball brg. $55.75 

Other sizes equally low priced. Also rebuilt motors. 


THE OSBORNE & SEXTON MACHINERY CO. 
COLUMBUS, OHIO 


FOR SALE 
1-14’ Sellers Boring Mill 
1—#3 Cincinnati Vertical Miller, 
1—i” x 18” P & W Auto Lathe 
#2 Cinn. Centerless Grinders 
14” Pratt & Whitney Surf. Grinder 
Model U Lo Swing Lathes, Timk. Brng 
Wicaco Oil Groovers 
12” x 18” Porter-Cable Carbo Lathe 


T. R. Wigglesworth & Company, Machinery 
5124 St. Clair Avenue, Cleveland, Ohio 


S.P.D 


rt DODD LO 








FOR SALE 


MILLING MACHINE 


One Hall Planetary Milling Machine, 
Model “D”, for milling threads on shells. 


S. B. MARTIN CO. 
5608 Hough Avenue Cleveland, Ohio 
Telephone HEnderson 1875 








TERS, Spur, 30’, 40” & 84”, M.D. 

NERS, Bevel, 36” & 54” Gleason, M.D. 

R, Centerless, No. 2 Cincinnati, M.D. 
R, Surface, Pratt-Whitney 14”, B.D. 

R, Universal, No. 5 B & S, 20’x72”, B.D 
Geared Head, 15”x8’, 20’x10’, 24x12’ 

MILLER, Plain No. 14 Garvin, B.D. 


LANG MACHINERY COMPANY 


28th Street & A.V.R.R. Pittsburgh, Pa. 


>-+ 











TO HELP YOU 


Sell Equipment You No Longer Need 
“Searchlight” Advertising 
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Southwark 760 Ton 
Hydraulic Press 





SPECIAL OFFERINGS ! ! 


1—Southwark Single Opening Hydraulic 


Press, 29” Diameter x 20” Stroke 
Down Moving Ram, Cast Steel Cyl- 
inder, 2-15” Diameter x 20” Stroke 
Pullbacks, Platen Size 44%" Left to 
Right x 49” Front to Back, 96” Day- 
light Opening, All Steel Construction 
throughout. General arrangement of 
machine as shown in photograph 
with the exception that the press is 
fitted with two pullback cylinders. 
Machine is in excellent condition and 
was in service up to a year ago 
when it was removed because of 
change in production methods. Press 
complete with necessary operating 
valves and p'ping. 


1—8-Opening Hydraulic Press, Fitted 


with 9-30" x 52” x 2” Steel Steam 
Platens, 3° Openings, 2-14" Diameter, 
23” Stroke Outside Packed Rams, 
2500# WP. 4 Strain Rods, 4%” Di- 
ameter at the Nuts with Fine Cut 
Threads, Full Set of Steam Swing 
Joints and Platen Hangers, Pneumatic 
Lift Table on Each Side of the Press, 
Complete with Defiance T-136 Four- 
Plunger Vertical Hydraulic Pump, 
1” x 242", and 15 HP AC Motor, and 
all Necessary Operating Valves, Pip- 
ing, Fittings, etc. 


INDUSTRIAL EQUIPMENT COMPANY 


856 BROAD ST. Tel. Market 3-0010 NEWARK, N. J. 








No. 73% Bliss S. S. Geared Press 

No. 7 Oxygraph Gas Cutting Machine 
4-Spindle Demco Drill, 12” overhang 
Manhattan Type B Screw Press, 40-ton 
4 unr Gaterman Tapping Machine, 


D. E. DONY MACHINERY CO. 


New and Used Machine Tools 
47 Laurelton Road Rochester, N. Y. 











30" X 20° LATHE 


30” x 20’ LeBlond Engine Lathe, motorized 
with motor, quick change feeds, excellent 
condition 


THE O'Brien MACHINERY Co. 


118 N. THIRD ST., PHILA., PA. 








Available for Immediate Delivery 
GOOD USED 


PRECISION 
MACHINE 
TOOLS 


for Better Used Equipment 


Write e Wire e Phone 


DULIEN STEEL PRODUCTS, Inc. 


414 First Ave. So. Seattle, Wash. 
LOS ANGELES « BUTTE © NEW YORK 
FRESNO * PORTLAND © NEW ORLEANS 

















No. 920 BARNES DRILLS 





4—No. 920 BARNES 
MULTIPLE HYDRAULIC 
DRILLS 


16 spindle straight line head. 

No. 2 Morse Taper, 14” O.D. 

Center of spindles to column 12”. 

Travel of head on column 14”. 

Hydraulic control to head move- 
ment, 

Type O.S, Oilgear pump. 

Base 46” L to R, 41” F to B. 

Equipped with 7! H.P. motor on 
head. 


These machines are designed for 
the drilling of valve stem guide 
holes in motor cylinder blocks. 

The lower heads are readily re- 
movable from the spindle driving 
motor. The machine may be quickly 
changed from a sixteen spindle to 
a twelve spindle head, or whatever 
head is required. 

The machines are completely hy- 
draulically controlled. Rotary or 
box tables may be used, or a special 
fixture may be mounted on the base 
of the machine. 


These drills are in excellent condi- 
tion and are available for immediate 


delivery. 
LOUIS E. EMERMAN & CO. 
1761 Elston Ave. Chicago, Ill. 











SPECIAL SALE-THIS 




















173 Grand St. 


$28.00 DEMAGNETIZER 
at 512.50 Net 


110 Volt, 60 Cycle, 600 Watt 
Complete with Cord and Switch 
Takes 4” Diameter Work Thru Hole 


A REAL BARGAIN 
Send Orders in While Our Stock Lasts. 


DE WITT TOOL CO. 





NOVEMBER 26, 1941 


New York City 











| NEW McGRAW-HILL HANDBOOKS 
of interest to product engineers 








AMERICAN MACHINISTS HANDBOOK 


Think of being able to find the answer — the right answer — to any 
question — quickly — layouts, feeds, speeds, tools, jigs, fixtures, 
materials, standards, tolerances—any detail of machine shop or 
drafting room practice. In one book that will fit into your pocket 
this Handbook fills all practical reference needs. The Handbook 
enables you to go ahead at any time, knowing that you are right, 
with the wealth of expert evidence in the handbook behind you —a 
service worth many times the cost of the Handbook in time, trouble, 








By Colvin and Stanley. 1350 
pages, 4 x 614, over 2500 
and wastage saved. illustrations and tables .$4.00 


MATERIALS HANDBOOK MECHANICAL ENGINEERS HANDBOOK 


By George S. Brady, formerly Technical Adviser Edited by LIONEL S. MARKS 
to the U. S. Coordinator for Industrial Purchasing. Gordon McKay Professor of Mechanical Engineer- 
591 pages, 6x9, $5.00. ing, Emeritus, Harvard University 


In Brady's MATERIAL HANDBOOK you will 2276 pages of descriptions, data, and diagrams 
find just the facts you want—to enable you to * to aid engineers, technical men, and students 
face the task of estimating, specifying, and pur- Pie _ solution of mechanical engineering 
chasing, more easily, more intelligently, more eco- cane 
nomically. More than 5000 materials are covered The contributors number more than 100 engi- 
4 neers and specialists, to assure you the most 
authoritative and dependable information on 
problems of design and practice. 


— metals, woods, industrial fabrics, chemicals used 
in industry, useful minerals, ceramics, paints, resins, 
etc. Each material is covered with regard to rela- 
tive quality, composition, strength, weight,—what- Largely rewritten, fully revised, chock-full of 
ever facts are necessary to give a quick, practical, & the most useful and up-to-the-minute data — 
and authoritative picture of the place of the mate- a 1941 tool for engineers. 

rial in industry. A desk tool of constant usefulness ae _ 
to all who deal with, specify, or purchase materials. # Priced the same as earlier editions, $7.00. 


see suceeee eee 





McGraw-Hill Book Co., 330 W. 42nd St., N. Y. 

SEE THEM Send me the books checked below for 10 days’ examination on approval 
In 10 days I will pay for the books, plus few cents postage, or return them 

10 DAYS postpaid. (We pay postage on orders accompanied by remittance.) 

. 0 Colvin and Stanley—American Machinists’ Handbook, $4.00 

O) Brady Materials Handbook, $5.00 


(] Marks—Mechanical Engineers’ Handbook, $7.00 








MAIL | 
THE COUPON paeme sc Re a a 
Mane <<0s- 
— City and State eek a ee eee my Caer... 
McGraw-Hill Books bring you ilies. i: 
the recorded experience of DOMED «ciacaccccics Fee Ee oe Sos ee Se ane meee F.A. 11-26-41 


competent authorities in your field 
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ABRASIVE DISCS 

Carborundum Co., 
as Oe 

Gardner Machine Co., Beloit, Wis. 

Macklin Co., Jackson, Mich. 

Norton Co., Worcester, Mass. 

ABRASIVE MATERIALS 

Norton Co., Worcester, Mass 

Sterling Grinding Wheel Div., Tiffin, 
Ohio 

ABRASIVE MATERIALS & GRITS 

Sterling Grinding Wheel Div., Tiffin, 
Ohio 


ABRASIVE PAPER & CLOTH 


Niagara Falls, 


Carborundum  Co., Niagara Falls, 
N. Y. 

Norton Co, Worcester, Mass. 

ACCUMULATORS, Hydraulic 

Hydraulic Press Mfg. Co., Mt 
Gilead, Ohio 


Watson-Stillman Co., N. Y. C. 


ADAPTORS 

Brown & Sharpe Mfg. Co., 
» & 

AIR CONDITIONING EQUIPMENT 

Surface Combustion Corp., Toledo, 
Ohio 


Providence, 


ALLOYS, Aluminum-Bronze 
Ampco Metal Inc., Milwaukee, Wis. 


ALLOYS, Corrosion & Heat Resistant 

Allegheny Ludlum Steel Co., Breck- 
enridge, Pa. 

ALLOYS, Special Iron 

American Brake Shoe & Foundry Co., 
x. =. 


ALLOYS, Steel 


Allegheny Ludlum Steel Co., Breck 
enridge, Pa. 
Climax Molybdenum Co., N. Y. C. 


ANGLE BLOCKS 
susch Co., J. C., Milwaukee, Wis. 

ARBORS and MANDRELS 

Brown & Sharpe Mfg. Co., Providence, 
m. & 

Cincinnati Milling Mach. Co., Cincin 
nati, Chio 


Cleveland Twist Drill Co., Cleveland 
Cushman Chuck Co., Hartford, Conn 
Gisholt Machine Co., Madison, Wis 


Hannifin Mfg. Co., Chicago 

Jacobs Mfg. Co., Hartford, Conn. 

Kearney & Trecker Corp., Milwaukee 
Wis. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Scully-Jones & Co., Chicago 

Sundstrand Machine Tool Co., 
ford, Ill. 

Union Twist Drill Co., 


Rock 


Athol, Mass. 


BABBITT 

Johnson Bronze Co., New Castle, Pa 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

BALANCING MACHINES 

Gisholt Machine Co., Madison, Wis 

Norton Co., Worcester, Mass. 
Snyder Tool & Engineering Co., 
Detroit, Mich. 


BALANCING TOOLS 
Taft-Peirce Mfg. Co., Woonsocket, 
mB. & 


BALANCING WAYS 
Sundstrand Machine Tool Co., 
ford, Il. 


Rock 


BAND FILES 

DoAll Co., Des Plaines, Tl. 

BARS & SPECIAL SHAPES, Brass, 
Bronze, Copper, Nickel Silver 

American Metal Hose Branch Ameri 
can Brass Co., Waterbury, Conn. 

BARS, Cored & 
Solid 

Johnson Bronze Co., 


Phosphor Bronze, 


New Castle, Pa. 

BEARINGS, Ball 
tearings Co. of 
Pa. 


America, Lancaster, 


Boston Gear Works, Ine., North 
Quincey, Mass. 

Marlin-Rockwell Corp., Jamestown, 
N. ° 

Norma-Hoffmann Bearings Corp., 
Stamford, Conn. 

S. K. F. Industries, Inc., Philadel- 
phia 


NOVEMBER 26, 





Poughkeepsie, N. Y 
Torrington, Conn. 


Schatz Mfg. Co., 
Torrington Co., 


BEARINGS, Bronze & Babbitt 
Johnson Bronze Co., New Castle, Ia 


BEARINGS, Laminated Phenolic 
Bakelite Corp., N. Y. C. 
BEARINGS, Needle 

Torrington Co., Torrington, Conn 


BEARINGS, Roller 


tower Roller Bearing Co., Detroit, 
Mich. 

| Norma-Hoffmann Bearings Corp., 
Stamford, Conn. 

S. K. F. Industries, Inc., Philadel- 
phia 

Timken Roller Bearing Co., Canton, 
Ohio 

BEARINGS, Taper 

Timken Roller Bearing Co., Canton, 
Ohio 

BEARINGS, Thrust 
Norma-Hoffmann Bearings Corp., 
Stamford, Conn. 

S. K. F. Industries, Ine., Philadel 
phia 

Timken Roller Bearing Co., Canton 





Ohio 


BELTING, Leather 


Chicago Rawhide Mfg. Co., Chicago 


BELTING, Rubber & Fabric 


Dayton Rubber Mfg. Co., Dayton, 
Ohio 
Gates Rubber Co., Denver, Colo 


BENCHES and BENCH LEGS 
liill Acme Co., Cleveland 


New Britain-Gridley Machine Co., 
New Britain, Conn. 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 


BENDERS, Hand 


O'’Neil-Irwin Mfg. Co., Minneapolis, 
Minn, 

BENDING and STRAIGHTENING 
MACHINES 


Cincinnati 
Works, 


Cincinnati Shaper Co., 

Cleveland Punch & Shear 
Cleveland 

Consolidated Mach. Tool Corp., Roch 
ester, N. Y. 

Niagara Machine & 
Buffalo. N. Y. 

Watson-Stillman Co., N. Y¥. C, 


Tool Works, 


BITS. Tool Holder 

Armstrong Bros. Tool Co., Chicago 

Firth Sterling Steel Co., McKeesport, 
Pa. 


Williams & Co., J. H., Buffalo, N. Y. 


BLOWERS 

General Electric Co., Schenectady, 
Be. Ka 

BLOWERS & FANS 

Allis-Chaimers Mfg. Co., Milwaukee 


BLUING LAYOUT 


Dykem Co., St. Louis 

BOLT and NUT MACHINERY 

Acme Machinery Div. Hill Acme Co., 
Cleveland 

Ajax Mfg. Co., Cleveland 

Haskins Co., R. G., Chicago, Il. 

Landis Mach. Co.. Waynesboro, Pa 

Oster Mfg. Co., Cleveland 


BOLT THREADING MACHINERY 
Oster Mfg. Co., Cleveland 


T Slot 
Tool Co., Chicago 


H., Buffalo, N. Y 


BOLTS, Eye, 
Armstrong Bros 
Williams & Co., J. 


BOOKS. Technical 


McGraw-lIlill Book Co., Inc., N. Y. C 


BORERS, Jig 


Machinery Manufacturing Co., Los 
Angeles, Calif. 

BORING and TURNING MILLS, 
Vertical 

Cincinnati Planer Co., Cincinnati, 


Ohio 
Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 
Sellers & Co. Inc., 
phia 


Wm., Philadel- 


94 | 








| “Scully-Jones” 


POWER SPRUE CUTTERS 











MODEL ‘'H"' MODEL ‘'I'' 
capacity %4” capacity 1'4” 
sq. common brass sq. common brass 


9” depth of 
throat 


13” depth of 


throat 


Height 0/A 5'3” 
Weight 1025 Ibs. 


Height 0/A 6 ft. 
Weight 2400 Ibs. 


SCULLY-JONES & COMPANY 


(Foundry Division) 


1903 S. Rockwell St. Chicago, Illinois 











“DIE ACCURACY =~ DIES’ 


That's exactly what you get with 






“DI-ACRO" Precision Machines— 
Bender, Brake, Shear. They make 
many small parts and save time 






and die costs. The 


“DI-ACRO”" BRAKE 















quickly creates non-stock sized 
angles, channels, ‘'Vees'', etc. Ac- 
curate to .00I"". Folding widths 
6"', 12°. Right or left hand oper- 
ation. 

“DI-ACRO" SHEAR 
Shears, slits, or notches stock sheets, 






trims duplicated stampings. Shears 24 
Ser steel plate 6'' wide. Accurate to 






Write for literature on Metal 


Without Dies 


O’NEIL-IRWIN MFG. CO. 


3tt 8th Ave. S. Minn. 


Duplicating 







Minneapolis, 











f 


DYKEM STEEL BLUE 
STOPS 
LOSSES 
making dies 
& templates 


simply brush on, 
right at the bench; 
ready for the lay- 
out in a few min- 
utes. The dark blue 
background makes the scribed layout 
sharp relief, and at the same time prevents metal 
Increases efficiency and accuracy. 
Write for full information. 


THE DYKEM COMPANY, 2301 N. 11th St., St. Louis, Mo. 
In Canada: 3194 Dundas Street West, Toronto, Ont. 





In 
glare. 


lines show up 
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Whatever your priority rating, you 
can have TECO CARBIDE TOOLS 
—NOW. Just order a supply of Teco 
Tips and do the brazing in your 
own shop, as thousands of users are 
doing today to meet the needs of the 
national emergency. You need only 
a vise,a torch and ordinary toolroom 
equipment. We'll gladly furnish 


the simple instructions necessary. 


TUNGSTEN ELECTRIC CO 


568 39th Street © ° 


CARBIDE 
TIPS 


IMMEDIATE SHIPMENT 
OF ALL STANDARD 
SIZES, SHAPES AND GRADES 
When ordering TECO CARBIDE TIPS, 


give details of intended usage to get 
proper sizes and grades for your needs. 


RPORATION 


Union City, N. J 


Branch Office: 2906 Euclid Avenue, Cleveland, Ohio 


Ploneers in Tungsten Carbides for Over a Quarter Century 


















ar lib) 
ON 
REQUEST 


























TWIN-MO 


The new high speed 
stee) 











KINITE 


Alloy Air Hardening 
Bor Steel & Castings 








H. BOKER & CO., Inc., 101 Duane St., New York, N. Y. 











LUCAS “PRECISION” 


Horizontal Boring, Drilling and Milling Machine 
THE LUCAS MACHINE TOOL CO. 


CLEVELAND 
OHIO, U. S. A. 
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BORING BARS and HEADS 

Bullard Co., Bridgeport, Conn. 

Flynn Mfg. Co., Detroit 

Gisholt Machine Co., Madison, Wis. 

Hannifin Mfg. Co., Chicago 

Scully-Jones & Co., Chicago 

Taft-Peirce Mfg. Co., Woonsocket, 
Bm. §. 

J. H. Williams & Co., Buffalo, N. Y. 


BORING, DRILLING and MILLING 
MACHINES, Horizontal & Vertical 

Avey Drilling Machine Co., Cincin- 
nati, Ohio 

Cincinnati Gilbert 
Cincinnati 

Consolidated Mach Tool Corp., Roch- 
ester, N. Y. 

Giddings & Lewis Machine Tool Co.. 


Machine Tool Co., 


Fond du Lac, Wisc. 

Landis Tool Company, Waynesboro, 
Pa. 

Lucas Mach. Tool Co., Cleveland, 
Ohio 

Moline Tool Co., Moline, Ill. 


Niles Tool Wks. Co., Hamilton, Ohio 

Ohio Machine Tool Co., Kenton, O. 

Putnam Mach. Co., Hamilton, Ohio 

Sellers & Co. Inc., Wm., Philadel- 
phia 

Universal Boring Machine Co., 
son, Mass. 


Hud- 


BORING MACHINES, Car Wheel 
Sellers & Co. Inc., Wm., Philadel- 
phia 


BORING MACHINES, Cylinder 
Baker Brothers, Inc., Toledo. Ohio 
J. H. Williams & Co., Buffalo, N. Y. 


BORING MACHINES, Diamond Tool 
Sheffield Gage Co., Dayton, Ohio 


BORING MACHINES, Jig 

Baker Brothers. Ine... Toledo, Ohio 
Fosdick Machine Tool Co., Cincinnati 
Linley Brothers Co., Bridgeport, Conn. 
Pratt & Whitney Div. Niles-Bement- 


Pond Co., Hartford. Conn. 
Reed-Prentice Corp., Worcester, Mass. 
BORING MACHINES, Locomotive 

Drive Box 
Rullard Co.. Bridgeport, Conn. 
Sellers & Co. Inc., Wm., Philadel- 


phia 


BORING MACHINES, Precision 
Excello Corp., Detroit 


BORING MACHINES, T. C. Tool 
Ileald Mach. Co., Worcester, Mass. 


BORING MACHINES, Vertical 
Rullard Co... Bridgeport, Conn 
King Machine Tool Co., Cincinnati 


BORING MILLS 


Portage Machine Co., Akron, O 


BORING TOOLS 
Firth Sterling Steel Co., McKeesport, 
Pa 


Flynn Mfg. Co., Detroit 
Hannifin Mfg. Co., Chicago 
Rendy Tool Co., Bridgeport, Conn. 


Scully-Jones & Co., Chicago 

BRAKE LININGS 

Wellman Co., S. K., Cleveland 

BRAKES, Bending, Hand 

O'Neil-Irwin Mfg. Co., Minneapolis, 
Minn. 


BRAKES, Magnetic 
Westinghouse Electric 
East Pittsburgh, Pa. 


& Mfg. Co., 


BRAKES, Press 


Cincinnati Shaper Co., Cincinnati 


BROACHES 

American Broach & Machine Co., Ann 
Arbor, Mich. 

Dalzen Tool & Mfg. Co., Detroit 

Detroit Broach Co., Detroit 

Excello Corp., Detroit 


National Broach & Machine Co., De- 
troit 

Oilgear Co., Milwaukee 

BROACHING MACHINES 

American Broach & Machine Co., Ann 
Arbor, Mich. 

Cincinnati Milling Mach. Co., Cincin- 


nati, Ohio 


AMER 


Lapointe Machine Tool Co., Hudson, 
Mass. 

+ National Broach & Machine Co., De- 
troit 


Oilgear Co., Milwaukee 
BURNERS, Oil and Gas 
Hones, Inc., Chas A., Baldwin, N. Y. 
Toledo, 


Surface Combustion Corp., 
Ohio 

BURNISHING MACHINES 

Sheffield Gage Co., Dayton, Ohio 


BUSHINGS, Bronze 
Johnson Bronze Uo., New Castie, Pa. 


BUSHINGS, Drill and Jig 
oxcello Corp., Detroit 

Universal Engineering Co., 
muth, Mich. 


Franken- 


CALCULATORS, Electric 

Marchant Calculating Machine Co., 
Oakland, Calif. 

CALIPERS 


Brown & Sharpe Mfg. Co., Providence, 
a 

Federal Products Corp., Providence, 
BR. &. 

Lufkin Rule Co., Saginaw, Mich. 

Randall & Stickney, Waltham, Mass. 

Scherr Co., George, New York, N. Y. 

Slocomb Co., J. T., Providence, R. I. 


CAMS 
Hartford Special Machy. Co., Hart- 
ford, Conn. 


CAP SCREWS 
Baumbach Mfg. Co., E. A., 


CARBIDE ALLOYS 
Vascoloy Ramet Div. of 
Alloy Steel Co., Chicago 


Chicago 


Vanadium 

CARBIDES 

Firth Sterling Steel Co., McKeesport, 
Pa. 

Tungsten Electric Co., North Bergen, 
N. J 

CARBURIZERS 


Surface Combustion 
Ohio 


Corp., Toledo, 


CARS, Hand 
Fairbanks, Morse & Co., Chicago, Ill 


CARTRIDGE CASE FINISHING MA- 
CHINES 


Coulter Machine Co., James, Bridge- 
port, Conn. 

CASTINGS, Aluminum 

Aluminum Co. of America, Pitts- 


burgh, Pa. 


CASTINGS, Brass & Bronze 
Johnson Bronze Co., New Castle, Pa 


CASTINGS. Gray Iron 
American Brake Shoe & Foundry Co., 
I Y¥ 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Hill Acme Co., Cleveland 

Mattison Machine Works, Rockford, 


Ill. 


CASTINGS. High Test & Alloy 

American Brake Shoe & Foundry Co., 
ms as @. 

Boker & Co., Inc., H., } 

Meehanite Institute of 
Pittsburgh 


a. FS 
America, 


CASTINGS, Iron and Semi-Steel 
Etna Machine Co., Toledo, Ohio 
Hill Acme Co., Cleveland 

Springfield Mach. Tool Co., Spring- 
field, Ohio 


CASTINGS, Meehanite 


American Brake Shoe & Foundry Co., 
N. Y. C. 
Meehanite Institute of America, 


Pittsburgh 


CENTERING MACHINES, Automatic 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 


Snyder Tool & Engineering Co., De- 
troit, Mich. 

Sundstrand Machine Tool Co., Rock- 
ford, Ill. 
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CENTER LAPPING MACHINES 
Excello Corp., Detroit 


CENTERS, Lathe 


Gisholt Machine Co., Madison, Wis 
teady Tool Co., Bridgeport, Conn. 
CENTRIFUGALS 


De Laval Separator Co., N. Y. C. 


CHAIN DRIVES 


Boston Gear Works, Inec., North 
Quincy, Mass. 

CHAINS. Transmission 

toston Gear Works, Ine., North 
Quincey, Mass. 

CHAMFERING MACHINES 

Sheffield Gage Co., Dayton, Ohio 


CHECKS, Metal, Time and Tool 
Noble & Westbrook Mfg. Co., Hart 
ford, Conn. 


CHESTS, Tool 


Lufkin Rule Co., Saginaw, Mich 


CHIP SEPARATORS 
De Laval Separator Co., N. Y. C 


CHUCK CYLINDERS, Air 

Anker Holth Mfg. Co., (Airgrip 
Chuck Div.), Port Huron, Mich. 

Tomkins Johnson Co., Jackson, Mich 


CHUCKING MACHINES 


Bullard Co., Bridgeport, Conn. 

Cleveland Automatic Machine Co 
Cleveland, Ohio 

Gisholt Machine Co., Madison, Wis 

Goss & deLeeuw Mach. Co., New 
3ritain, Conn. 

Jones & Lamson Mach. Co., Spring 


field, Vt. 
Kingsbury Mach. Tool Corp., Keene 


National Acme Co., Cleveland, Ohio 


New Britain-Gridley Machine Co. 
New Britain, Conn. 

Potter & Johnston Mach. Co., Paw 
tucket, R. I. 

Snyder Tool & Engineering Co 
Detroit, Mich. 

CHUCKS, Air 

Hannifin Mfg. Co., Chicago 

CHUCKS, Automatic and Quick 
Changing 


Errington Mech. Lab., Staten Island 
N. Y 


Modern Tool Works, Rochester, N. ¥ 
CHUCKS, Collet 


Sundstrand Machine 
ford, Il. 


Tool Co., Rock 


CHUCKS, Drill and Tap 
Errington Mech. Lab., Staten Island, 
N. Y 


Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


CHUCKS, Full Floating 
Errington Mech. Lab., Staten Island 





CHUCKS, Grinding & Boring 


Sheffield Gage Co., Dayton, Ohio 


CHUCKS, Hydraulic 


Cushman Chuck Co., Hartford, Conn 
CHUCKS, Lathe 

Cushman Chuck Co., Hartford, Conn 
Gisholt Machine Co., Madison, Wis 


Jones & Lamson Machine Co., Spring 
field, Vt. 


CHUCKS, Magnetic 

Rrown & Sharpe Mfg. 
dence, R. I. 

Tleald Machine Co., 

Taft-Peirce Mfg. 
R. I. 

Walker Co., 0. S., 


Co., Provi 
Worcester, Mass 
Co., 
Worcester, Mass 
CHUCKS, Spring 
Brown & Sharpe 
dence, R. I. 


Mfg. Co., Provi 


CLAMPS, Machinists’ 

Armstrong Bros. Tool Co., Chicago 
Lufkin Rule Co., Saginaw, Mich 

J. H. Williams & Co., Buffalo, N. Y 


CLAMPS, Strap 


J. H. Williams & Co., Buffalo, N. Y 


CLEANERS, Metal 


Bullard Co., Bridgeport, Conn 
CLEANERS, Hand 
Sugar Beet Products Co., Saginaw 


Mich. 


CLOTHING, Safety 
American Optical 
Mass. 


Co., 


CLUTCH FACINGS 
Wellman Co., S. K., Cleveland 
CLUTCHES 


Fairbanks, Morse & Co., Ill 


Chicago, 


CLUTCHES. Friction 


Allis-Chalmers Mfg. Co., Milwaukee 
Hill Acme Co., Cleveland 
COLLETS 


Brown & Sharpe Mfg. Co., Providence, 
I 


B. &. 
Union Twist Drill Co., Athol, Mass 


COLLETS, Lathe 

Gisholt Machine Co., Madison, Wis 

Jones & Lamson Machine Co., Spring 
field, Vt. 

tivett Lathe & Grinder, Inc., Boston 

COMPENSATORS, Motor Starting 

Fairbanks, Morse & Co., Chicago, Il 

COMPOUNDS, Cleaning 

Magnus Chemical Co., Garwood, N. J 

Oakite Products, Inc., N. Y. C 


COMPOUNDS, Cutting, Drawing. 
Drilling, Grinding 

Oakite Products, Inc., N. Y¥. C 

Tide Water Associated Oil Co., N.Y.C 


COMPOUNDS, Insulation 
General Electric Co., 
B. k- 


Woonsocket. 


Southbridge, 


Schenectady, 








SPEED-UP 
SPOT 
WELDING 


NEW Oakite cleaning process for aluminum 
helps you get MORE welds in less time! 











If you are spot welding aluminum alloy structures or 
assemblies, you can easily SPEED-UP PRODUC- 
TION by using a newly developed, practical Oakite 
process that successfully prepares metal surfaces 
for this operation. Interesting data mailed FREE 
to those requesting it on their business letterhead. 


OAKITE PRODUCTS, INC., 24 Thames Street, NEW YORK, N. Y. 


OAKITE 
ertifi ed 


DS FC 


CLEANING 


R EVERY CLEANING REQUIRES 








WITH 
10 TIMES 
THE LIFE 


because... 





HIGH SPEED CENTERS 


RED “E” CENTERS 


have high speed steel end 
with ten times the life of 
carbon steel center. 


of 

iceleyt 
STEEL 
CENTERS 


The Ready Tool Company 


IRANISTAN & R. R. AVES, BRIDGEPORT, CONN. 








REASONABLY PROMPT DELIVERY 
AIR GRIP CHUCK DIVISION of Anker-Holth Manufacturing Co., PORT HURON, MICH. 


AMMUNITION COLLETS AND ARBORS—AIR OPERATED 


Speed Chucking Equipment 

High-Speed Ball Bearing Cylinders 
Two- and Three-Jaw Universal Chucks 

Thirty-six years of precision manufacturing assure highest quality 
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COMPOUNDS, Plastic Moulding 
Sukelite Corp., N. Y. C. 

COMPOUNDS, Tempering and Case 
Hardening 


Ouakite Products, Inec., New York 
Houghton & Co. E F., Philadel- 
phia, Pa. 


COMPRESSORS, Air and Gas 

Allis-Chalmers Mfg. Co., Milwaukee 

Curtis Pneumatie Machinery Co., St. 
Louis 

Fairbanks, Morse & Co., 

General Electric Co., 
Rn. F, 


Chicago, Ill. 
Schenectady, 


CONNECTORS, V Belt 
Shippert Mfg. Co., Dixon, Il. 


CONTRACT WORK 
Abbott Ball Co., Jlartford, Conn. 
Alofs Mfg. Co., Grand Rapids, Mich. 
Baldwin Southwark Division Baldwin 
Locomotive Works, Philadelphia 
arnes Drill Co., Rockford, Il. 
Bayard & Co., M. L., Philadelphia 
Catskill Metal Wks., Ine., Catskill, 
N. Y 





THE POSSIBILITIES 


oF THE NATIO 


KEYSEATING MILLER 
on Your Work 


@ Shops all over the country ar 
difficult keyseating problems by 
this attachment on their drill 
radials and_ horizontal 
milling keyseats in pieces too 
bulky for convenient handling on 
ing machines. 


The “National” goes through the hole once 
and mills keyseats with parallel sides and 


parallel with the axis of the bor 
big time and money saver and is 


in standard stock diameters from 


342" for cutting lengths from 17% 


It will keyseat in blind holes, taper holes, 
We also manufacture oil- 


and offset holes. 
grooving millers. 


WRITE today for Catalog 


NATIONAL MAC 


CINCINNATI, 





| Kropp 


boring mills 


Commercial Centerless Grinding Co., 
Cleveland 

Coulter Machine Co., 
port, Conn. 

Dayton Rogers Mfg. Co., Minneapolis 


James, Bridge- 


Eastern Machine Screw Corp., New 
Haven, Conn. 

Eastern Tool & Mfg. Co., Bloom 
field, N. J. 

Edelblute Mfg. Co., Reynoldsville, 
Pa. 


Excello Corp., Detroit 

Fidelity Machine Co., Phila., Pa. 
General Pattern Wks., Cincinnati, O. 
Greenlee Bros. & Co., Rockford, Ill. 
Greist Mfg. Co., New Haven, Conn. 
Hamilton Tool Co., Hamilton, Ohio. 


Hartford Special Machy. Co., Hart- 
ford, Conn. 

Hercules Machine Works, Greens- 
boro, N. C 


Ingersoll Milling Machine Co., Rock 
ford, Ill. 

InterState Designing & Machine Co., 
Philadelphia 

Johnson Mach. Co., 
chester, Conn. 


Carlyle, Man- 


Kent-Owens Machine Co., Toledo, 
Ohio 
Kirk & Blum Mfg., Cincinnati 


Chicago 


Forge Co., 


NAL 


e solving 
chucking 
presses, 
and 
large or 
keyseat- 





e. It's a sas 

available Several widths of 
12" to cutters can be used 

“ to 12”, with each size miller 


and many different 
hole diameters key- 
seated with one tool 
through the use of 
eccentric bushings. 


No. 15 


HINE TOOL CO. 


OHIO 








This low cost 





AVIS KEYSEATER 


keyseating job in the shop up to 1 14 in. 
Write for illustrated bulletin 


DAVIS KEYSEATER CO., 403 Exchange St., Rochester, N. Y. 


machine will handle any 
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Liberty Tool & Gage Works, Provi- 
dence, R. I. 

Lincoln Forging Co., Detroit 

Meisel Press Mfg. Co., Boston, Mass. 

M & M Mfg. Co., Fortville, Ind. 

National Acme Co., Cleveland, Ohio 

National Machine & Tool Co., Jack- 
son, Mich. 

Nilson Machine Co., A. H., Bridge- 
port, Conn. 

Precision Parts, Inc., N. Y. C. 

Precision Thread Grinding Co., De 
troit 

Reed Machine & Tool Engineers, 


Pawtucket, R. I. 
Reliance Machine & Mfg. Co., N. Y. C. 
Standard Gas Equipt. Co., N. Y. C. 


Taft-Peirce Mfg. Co., Woonsocket, 
RB. I. 

Thomas & Skinner Steel Prod. Co., 
Indianapolis, Ind. 

Wakefield Mfg. Co., Shelbyville, 


Tenn. 
Watson-Stillman Co., N. Y. C. 


CONTROL SYSTEMS, Production 

McCaskey Register Co., Alliance, 
Ohio 

CONTROL UNITS, Special 


Smith Power Transmission Co., 
land 


CONTROLLERS 
Clark Controller Co., 


CONTROLLERS & STARTERS, Elec. 
Fairbanks, Morse & Co., Chicago, III. 


Cleve 


Cleveland 


General Electric Co., Schenectady, 
nN. 2. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


CONTROLLERS, Motor 
Allen-Bradley Co., Milwaukee 


CONTROLS, Hydraulic 
Hydraulic Press Mfg. Co., Mt. 
Gilead, Ohio 


CONVERTORS 

Wagner Electric Corp., St. Louis 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


CONVERTORS, Synchronous 
General Electric Co., Schenectady, 
N. 


CONVEYER SYSTEMS 
Mathews Conveyer Co., Ellwood City, 
Pa, 


COUNTERBORES 

Cleveland Twist Drill Co., 

Excello Corp., Detroit 

Firth Sterling Steel Co., McKeesport, 
Pa. 

Morse Twist Drill & Machine Co., 


Cleveland 


New Bedford, Mass. 
National Twist Drill & Tool Co., 
Detroit, Mich. 


Secully-Jones & Co., 
Slocomb Co., J. T., 


Chicago 
Providence, R. I. 


COUNTERSHAFTS 

Hannifin Mfg. Co., Chicago (Afr 
Operated). 

Hill Acme Co., Cleveland 

Rivett Lathe & Grinder, Inc., Boston 

COUNTERSINKS 

American Swiss & Tool Co., 


File 
Elizabeth, N. J. 
Cleveland Twist Drill Co., Cleveland 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

National Twist Drill & Tool Co., 
Detroit, Mich. 

Scully-Jones & Co., Chicago 


COUPLINGS. Flexible 
Bond Co., Charles, Vhiladelphia 


Boston Gear Works, Ine., North 
Quincy, Mass 
Cullman Wheel Company, Chicago 


Farrel-Birmingham Co., Ine., Buffalo, 
mn. X. 

Hill Acme Co., Cleveland 

Nicholson & Co., W. H., Wilkes 
Barre, Pa. 


COUPLINGS, Tube 
Graf Co., V. L., Detroit 


CRANES 
Curtis Pneumatic 
Louis 


Machinery Co., St 


CUTTER BLADES, Milling, Boring & 
Reaming 


J. H. Williams & Co., Buffalo, N. Y. 





CUTTERS, Boring 
Firth Sterling Steel Co., McKeesport, 
Pa. 


CUTTERS, Die Sinking 
Tomkins Johnson Co., Jackson, Mich. 


CUTTERS, Gear 
Farrel-Birmingham Co., Inc., Buffalo, 
| 


Fellows Gear Shaper Co., Spring- 
field, Vt. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

National Broach & Machine Co., De- 
troit 

Union Twist Drill Co., Athol, Mass. 

Waltham Machine Works (small), 
Waltham, Mass. 


CUTTERS, Keyseater 
Davis Keyseater Co., Rochester, N. Y. 
National Mach. Tool Co., Cincinnati 


CUTTERS, Milling 

Barber-Colman Co., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence, 
R. I. 

Crafts Co., Inc., Arthur A., Boston 


Excello Corp., Detroit 

Illinois Tool Works, Chicago 

Ingersoll Milling Machine Co., Rock- 
ford, 

Kearney & Trecker Corp., Milwau- 
kee, Wis. 


McCrosky Tool Corp., Meadville, Pa. 
Modern Tool Works, Rochester, N. Y. 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

National Twist Drill & Tool Co., 
Detroit, Mich. 


Niles-Bement- 
Conn. 

Athol, Mass. 
Detroit 


Pratt & Whitney Div. 

Pond Co., Hartford, 
Union Twist Drill Co., 
Vincent Steel Process Co., 


CUTTERS, Pipe, Hand 
Armstrong Bros. Tool Co., Chicago 


CUTTING-OFF MACHINES 
Brown & Sharpe Mfg. Co., Providence, 
_ eS 


Etna Machine Co., Toledo, Ohio 
Landis Mach. Co., Waynesboro, Pa. 
Porter-McLeod Machine Tool Co., 


Hatfield, Mass. 


CUTTING-OFF MACHINES, Abrasive 

Bridgeport Safety Emery Wheel Co., 
Inc., Bridgeport, Conn. 
Porter-McLeod Machine 
Hatfield, Mass. 


Tool Co., 


CUTTING-OFF MACHINES, Circular 
Saw 

Porter-McLeod Machine 
Hatfield, Mass. 


Tool Co., 


CUTTING-OFF MACHINES, Cold Saw 
Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 


CUTTING-OFF TOOLS 
J. H. Williams & Co., Buffalo, N. Y. 


CUTTING TOOLS, Tungsten Carbide 
Excello Corp., Detroit 


DEALERS, Machinery (See Search- 
light Section) 
Aaron Machry. Co., New York, N. Y. 
Atlantic Machinery Corp., New York 
Beal & Co., Joseph, Boston, Mass. 
Bennett-Rafken Machine Tool Co. 
Cc 


me. BR. ZF. 6. 
Central Machine Tool Corp., Toledo, 
Ohio 


Cincinnati Machy. & Supply Co., Cin 
einnati, Ohio 

DeWitt Tool Co. Inc., 

Dony Machry. Co., D. E., 
B,. E- 

Dulien Steel Prod. Inc., Fresno, Calif. 


New York City 
Rochester, 


Eastern Machy. Co., Cincinnati, Ohio 
Emerman & Co., Louis E., Chicago 
Inc., Rochester, 


Falk Machinery Co., 
Galbreath Machinery Co., Pittsburgh, 
Pa 


Hill-Clarke Mach. Co., Chicago, II. 
Hyman & Sons, Jos., Phila., Pa. 
Indianapolis Machinery & Supply Co., 
Indianapolis, Ind. 

Industrial Equipment Co., Newark, 
Inland Machinery Co., Chicago, Il 
Interstate Machry. Co. Inc., Chicago 
Iroquois Machy. Co., Buffalo, N. Y. 
Jones Machine Tool Co., Cincinnati 


AMERICAN MACHINIST 
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Kamis Engineering Co., Phila, Pa. 

Lang Machinery VUo., Pittsburgh, Pa. 

Machinery Dealers Inc., New Haven 

Miles Machy. Co., Saginaw, W. 
Mich. 

Morey & Co., Inc., New York, N. Y. 

New York Machinery Co., N. Y. C. 

O’Brien Machy. Co., Phila., Pa. 

Osborne & Sexton Machy. Co., Colum- 
bus, O. 

Ott Machy. Sales Co., Detroit, Mich 

Reconstruction Machine ‘Tool Corp., 

Rosencranz Machinery Co., N. Y. C. 

Simmons Mach. Tool Corp., Albany, 
B.. 3. 

Sun Machry. Co., Newark, N. J. 

West Penn Machinery Co., Pitts- 
burgh, Pa. 

Wigglesworth & Co., T. R., Cleve- 
land, O. 

Zeeve & Co., Alex., New York, N. Y. 


DEMAGNETIZERS 
Walker Co., 0. S., Worcester, Mass. 


DIAMONDS, Industrial 
Crafts Co., Ine., Arthur A., Boston 
Koebel Diamond Tool Co., Detroit 


DIE CASTING MACHINES 
Reed-Prentice Corp., Worcester, Mass. 


DIE MAKERS BLUE 
Dayton Rogers Mfg. Co., Minneapolis 
Dykem Co., The, St. Louis 


DIE MAKERS SUPPLIES 

Baumbach Mfg. Co., E. A., Chicago 

Danly Mech. Specialties Co., Inc., 
Chicago, II. 


DIEING MACHINES 
Henry & Wright Mfg. Co., Hartford, 
Conn, 


DIE-MAKING MACHINES 
Haskins CUo., R. G., Chicago, Il. 
Oliver Instrument Co., Adrian, Mich. 


DIE SINKING MACHINES 
Cincinnati Milling Mach. Co., Cin 
cinnati, Ohio 


DIES 
Rickert-Shafer Co., Erie, Pa. 


DIES, Adjustable and Self Opening 

Eastern Mach. Screw Corp., New 
Haven, Conn. 

Errington Mech. Lab., Staten Island, 
a. 3: 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mach. Co., Spring 
field, Vt. 

Landis Machine Co., Waynesboro, Pa 

Modern Tool Works, Rochester, N. Y. 

Murchey Machine & Tool Co., De 
troit, Mich. 


DIES & TOOLS 

Hamilton Tool Co., Hamilton, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, 
m. & 


DIES, Round Adjustable 

Butterfield Division Union Twist Drill 
Co., Derby Line, Vt. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


DIES, Self Opening 

National Acme Co., Cleveland, Ohio 

DIES, Steel Marking 

Noble & Westbrook Mfg. Co., Hart 
ford, Conn. 


DIESEL FUEL INJECTION PUMPS 

Excello Corp., Detroit 

DIVIDERS 

Brown & Sharpe Mfg. Co., Providence, 
R. &. 


DRILLING and TAPPING MA- 

Errington Mech. Lab., Staten Island, 
Ms Be 

DRILLING & TAPPING UNITS 


DRILLING MACHINES, Automatic 


Sundstrand Machine Tool Co., Rock- 


DRILLING MACHINES, Bench 


DRILLING MACHINES, Gang 
Avey Drilling Machine Co., Cincin- 


Baker Brothers, Inc., Toledo, Ohio 
Barnes Drill Co., Rockford, Ill. 
Cincinnati Bickford Tool Co., Cin- 


DRILLING MACHINES, Heavy Duty 
Baker Bros., Inc., Toledo, Ohio 
Barnes Drill Co., Roekford, Il 
Cincinnati Bickford Tool Co., Cin 


Consolidated Mach. Tool Corp., Roch- 


Sibley Machine & Tool Co., South 





DIVIDING HEADS 

Hartford Special Machinery Co., 
Hartford, Conn. 

Scherr Co., George, New York, N. Y 


DOGS, Lathe and Milling Machine 

Armstrong Bros. Tool Co., Chicago 
Ready Tool Co., Bridgepert, Conn. 
J. H. Williams & Co., Buffalo, N. Y 


DRESSERS, Grinding Wheel 

American Swiss File & Tool Co., 
Elizabeth, N. J. 

Desmond-Stephan Mfg. Co., Urbana, 
Ohio 

Norton Co., Worcester, Mass. 

Victor Machinery Exchange, N. Y. C. 

Vincent Steel Process Co., Detroit 


DRILL HEADS 
U. 8. Drill Head Co., Cincinnati 


DRILL STANDS 
Black & Decker Mfg. Co., Towson, 
Md. 


DRILLING & TAPPING HEADS, 
Multiple 

Baker Brothers, Inc.. Toledo, Ohio 

Sellew Mackine Tool Co., Pawtucket, 
R. I. 


CHINES, Multiple 
Bullard Co., Bridgeport, Conn. 


Baker Brothers, Inc., Toledo, Ohio 


and Semi-Automatic 

Avey Drilling Machine Co., Cincin 
nati, Ohio 

Baker Brothers, Inc., Toledo, Ohio 

Burnes Drill Co., Rockford, Il. 

Cincinnati Bickford Tool Co., Cin 
cinnati, Ohio 

Davis & Thompson Co., Milwaukee 

Kingsbury Mach. ‘Tool Corp., Keene, 
N. H. 

National Automatic Tool Co., Rich 
mond, Ind. 


ford, Ill. 


Avey Drilling Machine Co., Cincin 
nati. Ohio 

Delta Mfg. Co., Milwaukee 

North Bros. Mfg. Co., Philadelphia 

Production Machine Co., Greenfield, 
Mass. 


nati, Ohio 


cinnati, Ohio 


cinnati, Ohio 
ester, N 
send, Ind. 


DRILLING MACHINES, Horizontal 

Buker Brothers, Inc., Toledo, Ohio 

Kingsbury Mach. Tool Corp., Keene, 
N. H. 


DRILLING MACHINES, Radial 

American Tool Wks. Co., Cincinnati 

Carlton Mach. Tool Co., Cincinnati 

Cincinnati Bickford ‘Tool Co., Cin 
cinnati, Ohio 

Cincinnati Gilbert Machine Tool Co., 
Cincinnati 








/BAUMBACHS 


DIE SETS 


BETTER-MADE 


AT LOWER COST 





46 Styles—1!95,000 Sizes 








STAND VR DIZED 








E. A. BAUMBACH MFG. CO. 


ee Machined Steel Drop Forged Steel Semi-Steel 
Dit SETS Send for our new catalog 
J 1812 South Kilbourn Ave., Chicago, HI. | 
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CRAFT S@, 


Carbide and Diamond-tipped 
GAGES ann TOOLS 


GUARANTEED QUALITY 


ARTHUR A Crafts COMPANY, IN(¢ 
Chicago 532 COMMONWEALTH AVE. Detroit 
Boston 














= BODY DRILLER 


A single lever operates four 


independent drillheads. Sel- 





lew multiple drillers and 
drillheads in use in U., S. 
Arsenals for past fifteen 
years. 


* * * 


Information on request. 


SELLEW MACHINE TOOL CO. 
PAWTUCKET RHODE ISLAND 














TO INSTRUCT NEW MEN 
IN THE HANDLING OF 
DIAMOND - 
TOOLS AEs 
we will send you a valuable booklet. No charge, 
no obligation. 


KOEBEL DIAMOND TOOL CO. 
9345 Grinnell Ave., Detroit 


KQAEBELITE DIAMOND TOOLS 


Multi-Point, Multi-Set, Multi-Edge, and Single 
Set. Diamonds for all Industrial Purposes. 











Here's how to get real value from 
your grinding wheels. Dress and true 
them regularly. Use Vincent Improved 
Huntington dressers equipped with Vin- 
cent high-carbon tool steel cutters. 
Your mill supply distributor can supply 
them, and they cost no more than the 


ordinary kind. 





Insist on the dresser with the 
aluminum finish 


THE VINCENT STEEL PROCESS CO. 


2434 Bellevue Avenue Detroit, Michigan 
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‘MA XI-JR-E 


Super Sensitive 
Drilling Machine 


® Designed and built for 
accurately drilling small 
holes .004” to .250” dia- 
meter. It consists of a self- 
contained drilling unit 
which swings radially on 
the column and may be 
locked in any desired po- 
sition. 


Here’s an _ exceptionally 
flexible small drilling ma- 
chine which is easy to op- 
erate and may be ganged 
for sequence operations or 
to obtain greater produc- 





tion. 
Another distinct advan- 
for tage is the full floating 


spindle of special design 
which eliminates radial 
belt pull on the spindle. 


e BETTER SEEING 
e BETTER FEELING 
e BETTER DRILLING 


Distance from center of 
chuck to column, 5 inches. 
Vertical work capacity 
from base to chuck, 10 
inches. Spindle speeds 
from 750 to 12,000 R.P.M. 
Write for full descriptive 
bulletin. 








The Hamilton Too! Co. 


830 NINTH ST. HAMILTON, OHIO 








For Defense Production ... PANTOGRAPHIC 
COMBINED ENGRAVER, ELECTRIC MARKER 


and ACID ETCHER... 


Compact bench-type machine, with | 
interchangeable heads, for wide | 
range of work. 

CUTTER GRINDER 
Accurate inexpensive unit for sharp- 
ening single-lip engraving and rout- 
ing cutters. 

CUTTERS... MASTER COPY TYPE 
ENDLESS BELTS ... for all kinds 
; : of engraving machines 

with engraving 


head attached © Write for literature 


H. P. PREIS ENGRAVING MACHINE COMPANY 


159B SUMMIT STREET NEWARK, NEW JERSEY 


IND NART az 


FURNACES OF ALL KINDS 


Chicago Flexible Shaft Co., Dept. 119, 5600 Roosevelt Road, Chicago, U. S. A. 
Canada Factory; 321 Weston Rd.,$., Toronto © New York Office; 11 W.42nd St., N.Y. 








Pantographic machine 
































Drilling and Tapping 
Machines 


!(Automatic and Semi-Automatic) 
LELAND GIFFORD Co. 


WORCESTER, MASS. 
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Cleveland Punch & Shear Works, 
Cleveland 

Fosdick Machine Tool Co., Cincin- 
nati, Ohio 

DRILLING MACHINES, Sensitive 
Avey Drilling Machine Co., Cincin- 
nati, Ohio 

Fosdick Machine Tool Co., Cincin 
nati, Ohio 

Henry & Wright Mfg. Co., Hartford, 
Conn 

Kingsbury Mach. Tool Corp., Keene, 
N. H 

Leland-Gifford Co., Worcester, Mass 


Niles-Bement 
Conn 
Co., Greenfield, 


Pratt 
Pond Co., 

Production 
Mass. 


& Whitney Div. 
Hartford, 
Machine 


DRILLING MACHINES, Turret 


Kingsbury Mach. Tool Corp., Keene, 
N. H 

National Automatic Tool Co., Rich 
mond, Ind. 


DRILLING MACHINES, Upright Mul- 
tiple Spindle 


Avey Drilling Machine Co., Cincin 
nati, Ohio 

Baker Brothers, Inec., Toledo, Ohio 
Barnes Driil Co., Rockford, Il. 

Cincinnati Bickford Tool Co., Cin- 
cinnati, Ohio 


Consolidated Mach. Tool Corp., Roch 


ester, N. ° 

Fosdick Machine Tool Co., Cincin 
nati, Ohio 

Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 

Greenlee Bros. & Co., Rockford, Il. 

Kingsbury Mach. Tool Corp., Keene, 
N. H 

Moline Tool Co., Moline, III. 

National Automatic Tool Co., Rich 
mond, Ind. 

Pratt & Whitney Div. Niles-Bement 


ond Co., Hartford, Conn. 


DRILLING MACHINES, Vertical 


Avey Drilling Machine Co., Cincin 
nati, Ohio 

Baker Brothers, Inc., Toledo, Ohio 

Dalzen Tool & Mfg. Co., Detroit 

Leland-Gifford Co., Worcester, Mass. 

Sibley Machine & Tool Co., South 
send, Ind 

DRILLS 


Cleveland Twist Drill Co., Cleveland 
DRILLS, Brick, Stone, Cement, etc. 


Armstrong Bros. Tool Ce., Chicago 


DRILLS, Center 


Cleveland ‘Twist Drill Co., The, 
Cleveland 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Providence, R. I 

Union Twist Drill Co., Athol, Mass. 

Victor Machinery Exchange, N. Y. C 


DRILLS, Core 

Excello Corp., Detroit 

DRILLS, Flat 

Firth Sterling Steel Co., 
Pa. 


McKeesport, 


DRILLS, Portable Elec. 
Black & Decker Mfg. 
Md. 


Co., Towson 


DRILLS. Ratchet 


Armstrong Bros. Tool Co., Chicago 


Cleveland Twist Drill Co., Cleveland 

Morse Twist Drill & Machine Co 
New tedford, Mass. 

Union Twist Drill Co., Athol, Mass 


DRILLS, Twist and Flat 


Cleveland Twist Drill Co., Cleveland 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 

National Twist Drill & Tool Co., | 
Detroit, Mich. 

Union Twist Drill Co., Athol, Mass 
Victor Machinery Exchange, N. Y. C 

DRIVES, Worm 

Philadelphia Gear Works, Philadel 


phia, Pa. 
EDUCATIONAL FILMS 
Castle Films, N. Y. C., 


ELECTRICAL INSTRUMENTS 

Wagner Electric Corp., St. Louis, Mo 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa 





ELECTRICAL SUPPLIES 


Wagner Electric Corp., St. Louis, Mo 


ELEVATING TABLES, Portable 


Hamilton Tool Co., Hamilton, Ohio 

END MILLS 

srown & Shurpe Mfg. Co., Providence 
_ 


Cleveland Twist Drill Co., Cleveland 


Pratt & Whitney Div. Niles-Bement 
Pond Co., Hartford. Conn 

Scully-Jones & Co., Chicago 

Union Twist Drill Co., Athol, Mass 

ENGINES, Die Set 

Fairbanks, Morse & Co., Chicago, Ill 

ENGINES, Oil. Gas & Steam 

Fairbanks, Morse & Co., Chicago, Ill 

ENGRAVING & ETCHING MA- 
CHINES & SUPPLIES 

Preis Engraving Machine Co., H. P., 
Newark, N. J. 

EXTRACTORS, Oil 

Tolhurst Centrifugal Div., American 
Machine & Metals, Inc., E. Moline, 
lil. 

EYE BOLTS 

J. H. Williams & Co., Buffalo, N. Y 


FACE PLATES 
Brown & Sharpe Mfg 
R. 


Co., Providence, 


FACING MACHINES, Precision 
Excello Corp., Detroit 


FANS, Electric 


Wagner Electric Corp., St. Louis, Mo 

Westinghouse Electric & Mfg. Co 
East LPittsburgh, Da. 

FANS, Ventilating 

Wagner Electric Corp., St. Louis, Mo 

FASTENERS, V Belt 

Shippert Mfg. Co., Dixon, Ill 

FILE BANDS 

DoAll Co., Des Plaines, Il 

FILES & RASPS 

American Swiss File & Tool Co 
Elizabeth. N. J 

Nicholson File Co., Providence, R. I 

FILES, Rotary 

American Swiss File & Tool Co 
Elizabeth, N. J 

FILING MACHINES 

Haskins Co., R. G., Chicago, Ill. 

Illinois Tool Works, Chicago 

Oliver Instrument Co., Adrian, Mich 


FITTINGS, Hydraulic 

Graf Co., V. L., Detroit 
Vickers, Ine., Detroit 
Watson-Stillman Co., N. Y¥. C. 


FLEXIBLE SHAFT EQUIPMENT 
Haskins Co., R. G., Chicago Ill. 


Morris Ltd., B ( sirmingham, 
Eng. 

Pratt & Whitney Div. Niles-Bement 
ond Co Hartford, Conn 


FLEXIBLE SHAFTS 
Stow Mfg. Co., Binghamton, N. Y 


| FORGING HAMMERS 


Lobdell Car Wheel Co., Wilmington 
Del. 

FORGING MACHINES 

Acme Machinery Div. Hill Acme Co 
Cleveland 

FORGINGS 

Kropp Forge Co., Chicago 

J. H. Williams & Co., Buffalo, N. Y¥ 


FORGINGS, Aluminum 


Aluminum Co of America, Vitts 
burgh. Psa 
J. H. Williams & Co., Buffalo, N. ¥ 


FORGINGS, Brass 

J. H. Williams & Co., Buffalo, N. Y 
FRICTION PULLEYS 

Brown & Sharp@ Mfg. Co., Providence, 


B 8. 


| FURNACES, Carburizing 


Surface Combustion Toledo, 


Ohio 


Corp., 


AMERICAN MACHINIST 
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FURNACES, Direct Heat, Electric 
General Electric Co., Schenectady, 
a. Ff 


FURNACES, Electric 

Electric Furnace Co., Salem, Ohio. 

Westinghouse Blectric & Mfg. Co., 
East Pittsburgh, Pa. 


FURNACES, Forging 
Westinghouse Electric 
East Pittsburgh, Pa. 


FURNACES, Gas 
Electric Furnace Co., Salem, Ohio 
Hones, Inc., Chas. A., Baldwin, N. Y. 


& Mfg. Co., 


FURNACES, Heat-Treating, Temper- 
ing and Annealing 

Hones, Inc., Chas. A., Baldwin, N. Y. 

Surface Combustion Corp., Toledo, 
Ohio 

Westinghouse Electric & Mfg. 
East Pittsburgh, Pa. 


FURNACES, High Speed Muffled 
Surface Combustion Corp., ‘Toledo. 
Obio 


Co., 


FURNACES, Melting 
Hones, Inc., Chas. A., Baldwin, N. Y 


FURNACES, Oil Fired 


Electric Furnace Co., Salem, Ohio 


FURNACES, Soldering 


Hones. Inc., Chas. A., Baldwin, N. Y. 
Yost Mfg. Co., Meadville, Pa. 
FURNITURE, Machine Shop 
New Britain-Gridley Machine Co., 


New Britain, Conn. 


Remington Rand, Inc., Buffalo, N. Y. 


GAGE BLOCKS 

lratt & Whitney Div. Niles-Bement 
Pond Co.. Hartford, Conn. 

Webber Gage Co., Cleveland 


GAGES 

Brown & Sharpe Mfg. Co., Providence, 
nm. 4, 

Sheffield Gage Co., Dayton, Ohio 


GAGES, Carbide-Surface 

Lincoln Park Tool & Gage Co., 
coln Park, Mich. 

Sheffield Gage Co., Dayton, Ohio 


GAGES. Comparator 

Ames Co., B. C., Waltham, Mass. 

Federal Products Corp., Providence, 
R. 1. 

Jones & Lamson Mach. Co., Spring- 
field, Vt. 

Pratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 

Scherr Co., George, New York, N. 

Sheffield Gage Co., Dayton, Ohio 


: 


GAGES, Depth 

Ames Co., B. C., Waltham, Mass. 

Brown & Shurpe Mfg. Co., lrovidence, 
x. I. 

Federal 
m. &. 

Lufkin Rule Co., Saginaw, Mich. 

Sheffield Gage Co., Dayton, Ohio 


Products Corp., Providence, 


GAGES, Dial 

Ames Co., B. C., Waltham, Mass. 

Brown & Sharpe Mfg. Co., Providence, 
SS & 

Federal Products Corp., Providence, 
mo 

Randall & Stickney, Waltham, Mass 

Sheffield Gage Co., Dayton, Ohio 


Standard Gage Co., Ine., Pough- 
keepsie, N. Y. 

GAGES, Gear 

Boston Gear Works, Inc., North 


Quincy, Mass. 
Federal Products Corp., 
R. I. 
Sheffield Gage 


Providence, 
Co., Dayton, Ohio 


GAGES, Piug and Ring 
Brown & Sharpe Mfg. Co., Providence, 


B.. & 
Crafts Co., Inc., Arthur A., Boston 


Hanson-Whitney Machine Co., Hart 
ford, Conn. 
Lincoln Park Tool & Gage Co., Lin- 


coln Park, Mich. 
Pratt & Whitney Div. Niles-Bement 
Pond Co., Hartford, Conn. 
Sheffield Gage Co., Dayton, Ohio 
Taft-Peirce Mfg. O©o., Woonsocket, 
a: &. 
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| National Broach & Machine Co., 





GAGES, Pressure 


Sheffield Gage Co., Dayton, Ohio 
GAGES, Snap and Cylindrical 
Brown & Sharpe Mfg. Co., Providence, 
m &. 
Federal Providence, 


Products Corp., 


es 
Hanson-Whitney Machine Co., Hart- 


ford, Conn. 
Pratt & Whitney Div. Niles-Bement 
Pond Co.. Hartford, Conn. 


Sheffield Gage 

Slocomb Co., J. 

Standard Gage 
keepsie, N. Y. 

Taft-Veirce Mfg. Co., Woonsocket, 
R. I 


Co., Dayton, Ohio 
T., Providence, R. 1. 
Co., Inc., Pough 





J. H. Williams & Co., Buffalo, N. Y. 


GAGES, Standard 


Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

GAGES. Surface 

Ames Co., B. C., Waltham, Mass. 


Brown & Sharpe Mfg. Co., Providence, 
R. I. 
Sheffield Gage- 


GAGES, Taper 
Brown & Sharpe Mfg. Co., Providence, 


Co., Dayton, Ohio 


R. I. 
Sheffield Gage Co., Dayton, Ohio 


GAGES, Temperature 


Sheffield Gage Co., Dayton, Ohio 
GAGES. Thickness 
Ames Co., B. C., Waltham, Mass. 


Brown & Sharpe Mfg. Co., Providence, 
2. & 
Federal 


Products Corp., Providence, 
m. Be 
Lufkin Rule Co., Saginaw, Mich. 
Sheffield Gage Co., Dayton, Ohio 


GAGES, Thread 

Brown & Sharpe Mfg. Co., Providence, 
B.S. 

Federal Products Corp., 
Te 

Lufkin Rule Co., Saginaw, 

Pratt & Whitney Div. 
Pond Co., Hartford. 

Sheffield Gage Co., 


Providence, 


Mich. 
Niles-Bement 
Conn. 


Dayton, Ohio 


GALVANIZERS & ENAMELERS 


Tolhurst Centrifugal Div., American 
Machine & Metals, Inc., E. Moline, 
Ill. 

GASES. Compressed 

Air Reduction Sales Co., New York 


GEAR BLANKS, Composition 
Chicago Rawhide Mfg. Co., Chicago 


GEAR BURNISHING MACHINES 

Fellows Gear Shaper Co., Springfield, 
Vt. 

Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES 

Adams Co., Dubuque, Ia. 

Rarber-Colman Co., Rockford. Ill. 

Farrel-Birmingham Co., Inc., Buffalo, 
me Be 

Fellows Gear Shaper Co., Springfield, 
Vt. 

Gleason Works, Rochester, N. Y. 

Lees-Bradner Oo., Cleveland 

National Broach & Machine Co., 
troit 

Newark Gear Cutting Machine Co., 
Newark, N. J. 

Scherr Co., George, New York, N. Y¥ 


De 


GEAR HOBBING MACHINES 
Cleveland Hobbing Machine 
Cleveland, Ohio 


Co.. 


GEAR LAPPING MACHINES 


Farrel-Birmingham Co., Inc., Buffalo, 
1 Y¥ 


Fellows Gear Shaper Co., Springfield, 
wr 

National Broach & Machine Co., 
troit 


De 


GEAR MEASURING MACHINES 
Fellows Gear Shaper Co., Springfield, 
Vt 


De- 
troit 
GEAR SHAVING MACHINES 
National Broach & Machine Co., De 


troit 
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Any of our apprentices can 
measure a bore accurately to 
a fraction of .0001” with 







Patented 
Expanding 
Internal Gage 






More and more firms are using the principle of stopping 
rejections where they start: AT THE MACHINE. They 
are giving Comtorplugs not only to inspectors but to 
operators, too, thus enabling the man at the machine to 
check his work to a fraction of .0001”. Comtorplug not 
only shows size, but also detects out-of-round, back or 
front bell etc. Its 2-point gaging—self 
aligned and self-centered AUTOMATIC and does not 
depend upon gaging skill. Widely used in airplane, auto- 


taper, mouth, 


Is 


motive, ordnance, electrical and all industries where pre- 
cision bores are required, 


Request Bulletin 27 


THE COMTOR CO. were vase t's... 








No Blower or 


Power Necessary 
WITH 
BUZZER 


Reg. U. S. Pat. Off. 
Atmospheric Pot Furnaces 


— connect to Gas Supply 
alts and Cyanide quickly 
heated to 1650° F. Economical 
to operate—Low cost installa- 
tion. Tangentially top fired 
for even heating and longer 
pot life. Temperatures easily 
controlled. 


CHARLES A. HONES, INC. 
121 So. Grand Ave. 
BALDWIN, NEW YORK 






Write fer 
Details 








NEED SUB-CONTRACT HELP? 


Consult the Contract Work Section 
in this issue. If you can’t find what 
you want there, write 


CONTRACT WORK DEPT. 
AMERICAN MACHINIST 330 West 42nd St., N. Y. C. 


FURNACES 


Gas Fired, Oil Fired or Electric 


For any Product, Process or Production 
Send your inquiries direet to 


The Electric Furnace Co. 
Salem, Ohio 




















2 
s] 


05 














FINER QUALITY 
AND SAVINGS — 









Peerless Machines are especially 


GREENFIELD 





WORK, SPEED 
assured by 


PEERLESS 
SURFACING 
MACHINES 








Vertical type Peerless Surfacing 


Machines are built in sizes 
with abrasive belt widths of 
9”, 14” and 20”. (Available 


also in horizontal type in same 
sizes.) 
These machines 
can be furnished 
with either belt or 
motor drive and 
are equipped with 
adjustable work 
table for edging 
or bevelling. 


By employing the 
abrasive belt 
method for grind- 
ing and sanding, 
a straight-grained 
finish is obtained 
at savings in both 
time and material. 
Belts may be in- 
stantly changed. 


suited for general use in sand- 


ing flat surfaces of such materials as metal, wood, hard rubber, 
celluloid and molded composition. 


Write for 4-page circular giving detailed specifications. 





PRODUCTION MACHINE CO. 


Also manufacturers of Drilling Machines and 
Universal Tool Grinders. 


MASS. 











with the 
BARNES PRECISION 
CUTTER GRINDER 





CUTTER LIFE EXTENDED 5 to 8 TIMES 





Highly efficient for grinding formed 
gangs of form or plain cutters, plain 
shank cutters plain or tapered 

makes possible the use of profile 
formed cutters. No need to change 
cutter equipment. Form relieved 
sharpened on the ‘'Barnes'' become 
cutters. Quality 


assured. 


SEND FOR DESCRIPTIVE CIRCULAR 


reamers,; 


and quantity of work pro- 
duced greatly increased, Accuracy absolutely 


cutters, 
cutters, 


ground 
existing 
cutters, 

profile 





GENERAL MACHINERY 
140 Federal St. 


CORP. 


Boston, Mass. 














YOUR FIRST LINE OF 


HIGH 
SHARPENING 
COSTS 


No. 57T 


Automatically Sharpens Metal 
gangs up to 8" 
up to 3!/," 


eter of entire lot. 
Write for Folder 57T. 


3171 FULTON ROAD 





DEFENSE against 


in diameter. Takes gangs 
thick. The saws are automatic- 
ally indexed and sharpened within varia- 
tion of plus or minus .001 of exact diam- 


THE WARDWELL MFG. CO. 


CLEVELAND, OHIO 






Saws in 
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GEAR TEMPERING MACHINES 

Farrel-Birmingham Co., Ine., Buffalo, 
ie 

Gleason 


Works, Rochester, N. Y. 


GEAR TESTING MACHINES 


Brown & Sharpe Mfg. Co., Providence, 
i. 2 

Fellows Gear Shaper Co., Springfield, 
¥v¢. 


Rochester, N. Y. 
Cleveland 


Gleason Works, 
Lees-Bradner Co., 


Michigan Tool Co., Detroit, Mich. 

National Broach & Machine Co., De 
troit 

GEARS 

Cross Gear & Machine Co., Detroit 


GEARS, Cast 


Braun Gear Corp., Brooklyn, N. Y. 

Ganschow Gear Co., Chicago, IIL. 

Grant Gear Works, Boston, Mass. 
Verking Mach. & Gear Co., Spring 
field, Muss. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 

GEARS, Cut 

Adams Ce., Dubuque, Ia. 

Bond Co., Charles, Philadelphia 
tjoston Gear Works, Inc., North 
Quincy, Mass. 

Braun Gear Corp., Brooklyn, N. Y. 


Brown & Sharpe Mfg. Providence, 


R. 


Co., 


Chicago Rawhide Mfg. Co., Chicago 

Cincinnati Gear Co., Cincinnati, Ohio 

Earle Gear & Machine Co., Philadel- 
phia, Pa. 

Farrel-Birmingham Co., Ine., Buf- 
falo, N. Y. 

Fellows Gear Shaper Co., Springfield, 
Vt 


Gunschow Gear Co., Chicago, Ill. 
Gear Specialties Inc., Chicago, Ill. 
Gleason Works, Rochester, N. Y. 
Grant Gear Works, Boston, Mass. 
Hartford Speciul Machy. Co., Hart 
ford, Conn. 
Juhnson Mach. 
chester, Conn. 
Meisel Press Mfg. 


Co., Carlyle, Man 


Co., Boston, Mass. 


Verkins Mach. & Gear Co., Spring- 
field, Mass. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 

GEARS, Non-Metallic 

Bakelite Corp., N. Y. C. 

Boston Gear Works, Ine., North 
Quincy, Mass. 

Chicago Rawhide Mfg. Co., Chicago 

General Electric Co., Schenectady 


Perkins Mach. & Gear Co., Spring 
field, Mass. 

Vhialdelphia Gear Works, Philadel 
phia, Pa. 

GENERATORS, Electric 

Century Electric Co., St. Louis, Mo 


Fairbanks, Morse & Co., Chicago, Ill 
Reliance Electric & Engineering Co., 
Cleveland 


GOGGLES, Safety 


American Optical Co., Southbridge, 
Mass. 

GOVERNORS 

Lombard Governor Corp., Ashland, 
Mass. 

GREASE 

Socony-Vacuum Oil Co. Ine., N. Y. C. 

Sun Oil Co., Philadelphia, Pa. 


Tide Water Associated Oil Co., N.Y.C. 


GRINDERS, Bench 


Black & Decker Mfg. Co., Towson, 
Md. 
Delta Mfg. Co., 


Milwaukee 
Walls Sales Corp., N. Y. C 


GRINDERS, Carbide Tool 


Excello Corp., Detroit 

Standard Electrical Tool Co Cin 
cinnati, Ohio 

GRINDERS, Electric 

Ilobart Brothers, Troy, Ohio 

GRINDERS, Engraving-Cutter 

Preis Engraving Machine Co., H. P., 


Newark, N. J 


GRINDERS, Portable Electric 


Black & Decker Mfg. Co., Towson, 
Md. 

GRINDERS, Precision 

Standard Electrical Tool Co., Cin- 


cinnati, Ohio 

GRINDERS, Precision Thread 

Jones & Lamson Machine Co., 
field, Vt. 


GRINDERS, Saw 
Wardwell Mfg. Co., 


Spring- 


Cleveland 


GRINDING HEADS 
Fitchburg Grinding 
Fitchburg, Mass. 


Machine Corp., 


GRINDING MACHINE ATTACH- 
MENTS 


Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio 

Liberty Tool & Gage Works, Provi 
dence, R. 

Norton Co., Worcester, Mass. 

GRINDING MACHINES, Abrasive 
Belt 

Mattison Machine Works, Rockford, 
Ill. 


Walls Sales Corp., N. Y. C. 


GRINDING MACHINES, Centerless 
Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio 


GRINDING MACHINES, Chaser 
Landis Mach. Co., Waynesboro, Pa 
GRINDING MACHINES, Chucking 
Blanchard Machine Co., Cambridge, 
Mass. 
Bryant Chucking Grinder Co., 
field, Vt. 
Heald Mach. Co., 
Landis Tool Co., 


Spring 


Mass. 
Pa. 


GRINDING MACHINES, Contour 
Baker Brothers, Inc., Toledo, Ohio 
Cleveland ‘Tool Engineering Co., 


Cleveland 


Worcester, 
Waynesboro, 


GRINDING MACHINES, Cutter and 
Tool 

Barber-Colman Co., 

Brown & Sharpe Mfg. 
Se 


Rockford, Il. 
Co., Providence, 


Bryant Chucking Grinder Co., Spring 
field, Vt. 
Cincinnati Milling Mach. Co., Cincin 


nati, Ohio 

Cleveland Tool Engineering Co., 
Cleveland 

Gallmeyer & Livingston Co., Grand 


Rapids, Mich. 
General Machinery Corp., Boston 
Geometric Tool Co., New Haven, 


Conn. 
Heald Mach. Co., Worcester, Mass. 
Kearney & Trecker Corp., Milwaukee 
Landis ‘Tool Co., Waynesboro, Pa. 
Le Blond Machine Tool Co., R. K., 

Cincinnati, Ohio 
Norton Co., Worcester, 
Oliver Instrument Co., 
Pratt & Whitney Div. 

Pond Co., Hartford, 


Mass. 
Adrian, Mich. 
Niles-Bement 
Conn 





Production Machine Co., Greenfield, 
Mass. 

Sellers & Co. Inc., Wm., Philadel- 
phia 

{ Union Twist Drill Co., Athol, Mass. 








catalog 





Simplex-M Abrasive Band Grinder 


This grinder speeds production and cuts 


cost——abolishes expensive hand emerying 
or filing operations. The use of this 
modern machine assures straight grain 


finishes with sharp edges. 
on 


WALLS SALES CORP. 


96 Warren St. 


Write for new 
this and other sizes. 


New York 
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GRINDING MACHINES, Cylinder 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Cylindrical 

Arter Grjnding Machine Co., Wor- 
cester, Mass. 

Brown & Sharpe Mfg. Co., Providence, 
R. I. 

Cincinnati Grinders, 
Cincinnati. Ohio 
Heald Mach. €o., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 

Norton Co., Worcester, Mass. 


Incorporated, 


GRINDING MACHINES, Die 

Abrasive Mach. Tool Co., E. Provi- 
dence, R. I. 

Arter Grinding Machine Co., Wor- 
cester, Mass. 

Blanchard Machine Co., Cambridge, 
Mass. 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 

Gullmeyer & Livingston Co., Grand 
Rapids, Mich. 

Iileald Mach. Co., Worcester, Mass. 

Landis Mach. Co., Waynesboro, Pa. 

Murchey Machine & Tool Co., De 
troit, Mich. 

Pratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 

Rivett Lathe & Grinder, Inc., Boston 


GRINDING MACHINES, Disc 
Gardner Machine Co., Beloit, Wis. 


GRINDING MACHINES, Drill 

Gallmeyer & Livingston Co., Grand 
tapids, Mich. 

Sellers & Co. Inc., Wm., Philadel- 
phia 


GRINDING MACHINES, Face or 
Ring Wheel 

Abrasive Mach. Tool Co., E. Provi 
dence, R . 

Blanchard Machine Co., 
Mass 


Cambridge, 


GRINDING MACHINES, 
Shaft 
Ilaskins Co., R. G., Chieago, Ill 


GRINDING MACHINES, Floor 
Norton Co., Worcester, Mass 


GRINDING MACHINES, Gage 

Abrasive Mach. Tool Co., E. Trevi 
dence, R , 

Landis Tool Co., Waynesboro, Da. 


GRINDING MACHINES, Gear 

Gear Grinding Machine Co., Detroit 

Lees-Bradner Co., Cleveland 

Pratt & Whitney Div. Niles-Bement 
Pond Co., Hartford, Conn. 


GRINDING MACHINES, Hole and 
Face 

Bryant Chucking Grinder Co., Spring 
field, Vt. 


GRINDING MACHINES, Hydraulic 
Bryant Chucking Grinder Co., Spring- 
field, Vt. 
Cincinnati Grinders, 
Cincinnati, Ohio 
Hill Aeme Co., Cleveland 
Norton Co., Worcester, Mass 


Incorporated, 


GRINDING MACHINES, Internal 

Bryant Chucking Grinder Co., Spring 
fleld, Vt. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Va. 

Rivett Lathe & Grinder, Inc., Boston 


Wicaco Machine Corp., Vhiladelphia 


GRINDING MACHINES, Knife & 
Shear Blade 

Arter Grinding Machine Co., Wor 
cester, Mass. 

Hill Aeme Co., Cleveland 


GRINDING MACHINES, Piston Ring 
lieald Mach. Co., Worcester, Mass 


GRINDING MACHINES, Plain 

Brown & Sharpe Mfg. Co., Providence, 
R. I. 

Cincinnati Grinders, 
Cincinnati, Ohio 

Norton Co., Worcester, Mass. 


GRINDING MACHINES, Portable 


Porter-Cable Machine Co., Syracuse, 
N. ¥ 


NOVEMBER 26, 


Flexible 


Incorporated, | 


GRINDING MACHINES, Pulley 

Abrasive Mach. Tool Co., E. Provi 
dence, R. 

| GRINDING MACHINES, Radius 

| Van Norman Machine Tool Co., 

| Springfield, Mass. 


| GRINDING MACHINES, Ring 
cester, Mass. 


GRINDING MACHINES, Roll 

Cincinnati Grinders, Incorporated, 
Cincinnati. Ohio 

Farrel-Birmingham  Co., Inc., An 
sonia, Conn 


GRINDING MACHINES, Spline 
Fitchburg Grinding Machine Corp., 
Fitchburg, Mass. 


GRINDING MACHINES, Surface 

Abrasive Mach. Tool Co., E. Provi- 
dence, R. I. 

Arter Grinding Machine Co., Wor- 
cester, Mass. 


Blanchard Machine Co., Cambridge, 
Mass. 

Brown & Sharpe Mfg. Co., Providence, 
R. 


Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co.. Worcester, Mass 

Hill Acme Co., Cleveland 

Leach Machinery Co., H., Providence, 


B.. & 

Mattison Machine Works, Rockford, 
Ill. 

Norton Co., Worcester, Mass 

Pratt & Whitney Div. Niles-Bement 
Pond Co., Hartford, Conn. 

Walker Co., 0. S., Worcester, Mass. 


GRINDING MACHINES, Tap 

Cleveland Tool Engineering Co., 
Cleveland 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Jones & Lamson Machine Co., Spring 
field, Vt. 

Oliver Instrument Co., Adrian, Mich 


| 

|GRINDING MACHINES, Toolroom 

Bryant Chucking Grinder Co., Spring 
field, Vt. 

Norton Co., Worcester, Mass 

Production Machine Co., Greenfield, 
Mass. 





GRINDING MACHINES, Universal 
Brown & Sharpe Mfg. Co., Providence, 
B.. me 

Cincinnati Grinders, 
Cincinnati, Ohio 

|Gallmeyer & Livingston Co., Grand 

| Rapids, Mich. 

Le Blond Machine Tool Co., R. K., 
Cincinnati, Ohio 

Norton Co., Worcester, Mass. 


Incorporated 


GRINDING MACHINES, Vertical 
Blanchard Machine Co., Cambridge, 
Mass. 

Cincinnati Bickford Tool Co., Cin 

| einnati, Ohio 

Hill Acme Co., Cleveland 

| 

| GRINDING WHEELS 

| Abrasive Co., Philadelphia 

Blanchard Machine Co., Cambridge, 
Mass. 

Carborundum Co., 





| Niagara Falls 

| Gardner Machine Co., Beloit, Wis 
Macklin Co., Jackson, Mich 

\ Sane Co., Worcester, Mass. 
Sterling Grinding Wheei Div., Tiffin, 

| Ohio 

| Vitrified Wheel Co., Westfield, Mass 


GRITS, Abrasive 
Abrasive Co., Philadelphia 


GROUND FLAT STOCK 

Brown & Sharpe Mfg. Co., I’rovidence, 

| R. LL. 

| 

| 

| GUARDS, Gear 

| Littleford Bros., Cincinnati 

| 

GUN MOUNTS 

Lombard Governor Corp 
Mass. 


Ashland 


| HACK SAW BLADES 
| Capewell Mfg. Co., Hartford, Conn 


1941 


Arter Grinding Machine Co., Wor- 

































ONE MACHINE e ONE SET-UP e ONE OPERATION 


CIRCULAR RELIEF GRINDERS 
¢ . give you 


@ More Pieces per 
Grind 

@ More Grinds Dur- 

% . Life e = 
Reuer . @ Closer Tolerances 
pa % @ Exact Duplication 

t of Grind 

—_t— % @ Simpler Operation 
% @ Smalier Tool in- 


COMPARING CONVENTIONAL GRIND . eae oy ‘ 
WITH CIRCULAR RELIEF GRIND yee a PRT Cae 


@ For the grinding 
of reamers, taps, 
cutters ... in fact, 
all tools that re- 
quire clearance 
along their periph- 
ery ... use a Cir- 
cular Relief Grind- 
er. These Grinders 
have been perfect- 
ed to such a high 
degree of precision 
that almost unbelievable econo- 
mies are effected, in comparison 
to the older methods of relief 
grinding. Truly, this revolutionary 
grinder generates the nearest 
approach yet obtained to the 
ideal cutting edge for all tools 
within its range. Low in first cost 
. . .« low in operating cost. Write 
for complete details. 


THE CLEVELAND TOOL ENGINEERING CO. 


9205 DETROIT AVE. CLEVELAND, OHIO 






ONE OPERATION 








Longer life for 


CARBIDE TIPPED TOOLS 


with this 
wet or dry 


STANDARD 
GRINDER 


This substantial precision grinder provides great economy 
by removing less metal from carbide tipped tools and 
gives keener edges in less time. 

While each wheel is quipped with wet grinding attach- 
ment, a separate toggle switch operates motor driven 
pump permitting dry grinding. Drum reversing switch 
included. Manufactured in three sizes: | HP for 10" 
wheels; 2 HP 12", both with 1750 RPM motor; 3 HP 14" 
with 1150 RPM motor. These grinders use either cup or 
steel back cylindrical wheels. 


Write for Catalog 43. 


rue STANDARD ELECTRICAL TOO 


1980 W. 8th St. 





















FOR SPEED & ACCURACY 


“ 


SEBASTIAN LATHES 


Accuracy of .0005” at every point of 
alignment is your assurance of pro- . 
ducing work to exceptionally close 
| tolerances. 

Another point of accuracy is the use 

| of Timken Bearings on all shafts in 





headstock including spindle. This con- 
‘struction is also responsible for a 
power increase of 15% to 20%. For 
further details get our new catalog. 


ke Siebashian Labia! (Ge 


OHIO, U.S.A 






CINCINNATI, 





INVESTIGATE 


; Shore's Improved Portable 
Scleroscope Testing Set, Model 
C-2, Speedy, non-destructive. The 
World's Standard Hardness Tester 


since 1907, is still effective and 
pouplar. 
* 
Write for Circular! 
e 





THE SHORE INSTRUMENT & MANUFACTURING CO., INC. 


9025 Van Wyck Ave., Jamaica, N. Y. 
Jamaica 6-4090 














U. S. HEADS 


STANDARD EQUIPMENT FOR 
OVER A QUARTER CENTURY 
The illustrated Two Spindle 
Head with both Spindles ad- 
justable is just one of the 
many types available. These 
include all types of Adjust- 
able, Fixed Center Multiple 
Spindle Heads. Heads’ will 
also be made to individual 
order. Send your blueprints 
for quotations, 



















TES 
co. 


CINCINNATI, OHIO 





+ 
~ 
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HAMMERS, Pneumatic 
Lobdell Car Wheel Co., 
Del. 


Wilmington, 


HAMMERS, Portable Electric 
Black & Decker Mfg. Co., Towson, 
Md. 


HAMMERS, Power 


Lobdeil Car Wheel Co., Wilmington, 


Del 

Murray Mfg. Co., D. J., Wausau, 
W isc 

Sellers & Co. Inc., Wm., Philadel 
phia 


HAMMERS, Soft Faced 
Greene, Tweed & Co., N. Y. C. 


HANDLES, Crank & Machine 


J. H. Williams & Co., Buffalo, N. Y 

HANGERS 

Brown & Sharpe Mfg. Co., lrovidence, 
kK. 1. 

Hill Acme Co., Cleveland 


HANGERS, Shaft 


Hill Acme Co., Cleveland 

Marlin-Rockwell Corp., Jamestown, 
N . 

HARDNESS MEASURING INSTRU- 
MENTS 

Shore Instrument & Mfg. Co., Ja 
maica, N 

Wilson Instrument Co 


Mechanical 
New York, N. Y 


HEADERS, Rivet 
Ajax Mfg. Co., Cleveland 


HEADS, Drilling 


Kttco Tool Co., Brooklyn, N. Y. 

( S. Drill Head Co., Cincinnati 

HEADS, Milling 

Kempsmith Machine Co., Milwaukee 

HEAT TREATING 

Excello Corp., Detroit 

Surface Conibustion Corp., Toledo, 
Ohio 


HELMETS and SHIELDS, Welding 


Air Reduction Sales Co., New York 
American Optical Co., Southbridge, 
Mass. 


HOBBING MACHINES 


Adams Company, Dubuque, la 
Barber-Colman Co., Rockford, Ill 
Scherr Co., George, New York, N. Y 


HOBBING MACHINES, Gear 


Cleveland Hobbing i bine Co, 
Cleveland, Ohio 

HOBS 

Barber-Colman Co., Reckford, TM, 


Brown & Sharpe Mfg. Cv Wroviuence, 
me 

Hanson-Whitney Machin o., Hart- 
ford, Conn 

Illinois Tool Works, ‘‘bic:.go 

National Twist Drill & ‘Tool Co., 
Detroit, Mich, 

Pratt & Whitney Div. Niles-Bement- 
ond Co., Hartford, Conn 

Union Twist Drill Co., Athol, Mass, 


HOISTS & CRANES, Pneumatic 


Curtis Pneumatic Machinery Co., Bt 
Louis 

HOISTS, Electric 

Philadelphia Gear Works, Philade}- 
phia, Va 

HOISTS, Hand 

Wright Mfg. Co. Div. of American 
Chain & Cable Co., Ine., York, Pa. 

HONING MACHINES 

Barnes Drill Co., Rockford, Ul 

Micromatik Hone Corp., Detroit 

Sunnen Products Co., St. Louis, Mo 


HOOKS, Hoist 
Williams & Co., J. H., 


HOSE, Flexible 
American Metal Hose 
can Brass Co., 


Buffalo, N. Y. 


Branch Ameri 
Waterbury, Conn, 
HYDRAULIC MACHINERY 

Oilgear Co., Milwaukee 
Watson-Stillman Co., N. Y. C, 


HYDRAULIC POWER UNITS 
Excello Corp., Detroit 


INDEXING FIXTURES 
Hartford Special Machinery 
Hartford, Conn. 


Co 





INDICATORS, Dial 

Randall & Stickney, Waltham, 
Standard Gage Co., Ine., 
keepsie, N. Y. 


INDICATORS, Speed and Test 
Brown & Sharpe Mfg. Co., l’rovidence 
B. &. 


Miss 
Pough 


INDICATORS, Universal 
Standard Gage Co., In 
keepsie, N. Y 


ough 


INDUSTRIAL SOAPS 


Maguus Chemical Co., Garwood, N. J 


INSPECTION EQUIPMENT, X-Ray 


Kelley-Koett Mfg Co., Covington 
Ky. 
INSTRUMENTS, Electric 
Electric Co., Schenectady 


iieneral 
Bw, FB. 

INSTRUMENTS, Optical Inspection 
ortman Machine ‘Tool Co., Mt, 
Vernon, N. Y. 


INSTRUMENTS, Precision 
Federal Products Corp Providence 
R. I. 


JIGS & FIXTURES 


Cleveland Universal Jig Co., Cleve 
land 

Hamilton Tool Co Ilasnilton, Ohio 

Hleuser Mfg. Co Chicago 

Liberty Tool & Guage Works, Drovi 
dence, R 

JIGS, Drill 

Hieuser Mfg. Co Chicago 

TOINTS, Univirsal 

Boston Gear Works Inc., North 
Quincy, Mass 

Gray & Vrivr Machine Co., Hartford 
Conn 

National Automatic Tool Co Rich 
mond, Ind. 

KEYSEATING MACHINES 

Baker Brothers, Inc., Toledo, Olio 


Rochester, N. \ 
Mich 
Cincinnati 


Davis Keyseater Co., 
Mitts & Merrill, Saginaw, 
National Mach. Tool Co., 


KNURLS and KNURL HOLDERS 

American Swiss File & ‘Tool Co 
Elizabeth, N 

J. H. Williams & Co., 


LAMPS, Electric 


Buffalo, N. ¥ 


(ieneral Electric Co., Schenectady 

Westinghouse Electric & Mfg. Co 
East Pittsburgh, Pa. 

LAMPS, Mercury Vapor 

General Electric Co., Nela Park 


Cleveland, Ohio 


LAPPING MACHINES, Centerless 
Cincinnati Grinders, Incorporated 
Cincinnati, Ohio 


LATHE ATTACHMENTS 

Cincinnati Lathe & Tool Co., 
Cincinnati, Ohio 

Gisholt Machine Co., Madison, Wis 

Jones & Lamson Machine Co., Spring 
fleld, Vt. 

Warner & Swasey Co., 


LATHE PANS 
Littleford Bros., 


LATHE TOOLS 
Cleveland Twist Drill Co., Cleveland 
Firth Sterling Steel Co., MeKeesport 


Oakley 


Cleveland 


Cincinnati 


l’a. 

Gisholt Mavhine Co., Madison, Wis 

Jones & Lamson Machine Co., Spring 
fleld, Vt. 

National Broach & Machine Co., De 
troit 

Reudy Tool Co., Bridgeport, Conn 


LATHES, Automatic and Semi-Auto 
matic 

Barney Machinery Co., Pittsburgh 

Bullard Co., Bridgeport, Conn 

Gisholt Machine Co., Madison, Wis 

Jones & Lamson Mach. Co., Spring 
field, Vt. 

Le Blond Machine 
Cincinnati, Ohio 

Lodge & Shipley 
Cincinnati, Ohio 
Porter-Cable Machine 
N 


Tool Co., R. K 


Mach. Tool Co., 


Co., Syracuse, 


otter & Johnston Mach Paw 
tucket, R. I. 

l’ratt & Whitney Div 
Pond Co., Hartford 


Co., 


Niles-Bement 
Conn 
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Kockford Machine ‘Tool Co., Rock- 
ford, Ill. 

Seneca Falls Machine Co., Seneca 
Falls, N. Y. 

Sparks Machine Tool Corp., Norwalk, 
Conn, 

Sundstrand Machine Tool Co., Rock 
ford, Ill. 


Warner & Swasey Co., Cleveland 


LATHES, Bench 
Ames Co., B. C., 
Le Blond Machine 
Cincinnati, Ohio 
lvratt & Whitney Div 
Pond Co., Hartford, 
Rivett Lathe & Grinder, 


Waltham, Mass. 
Teol Co., KR. K 


Niles-Bement 
Conn 


Inc., Boston 


Sidney Machine ‘Tool Co., Sidney, 
Ohiag 

South Bend Lathe Works, South 
Bend, Ind. 

LATHES, Brass Workers’ 

Gisholt Machine Co., Madison, Wis. 


Jones & Lamson Machine Co., Spring- 
field, Vt. 


Warner & Swasey Co., Cleveland 


LATHES, Engine 

American Tool Works 
nati, Ohio 

Carroll & Jamieson Machine Tool Co 
Cincinnati 


Co., Cincin 


Cincinnati Lathe & Tool Co., Oakley 
Cincinnati, Ohio 

Consolidated Mach, Tool Corp., Roch 
ester, N. Y. 

Hendey Machine Co., Torrington, 
Conn. 

Lehmann Machine Co., St. Louis 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, Ohio 

Monarch Machine Tool Co., Sidney, 
Ohio 

Pratt & Whitney Div. Niles-Bement 
Yond Co., Hartford, Conn 

Reed-Vrentice Corp., Worcester, Mass 

Sidney Machine Tool Co., Sidney, 
Ohio 


Simmons 


Machine ‘Tool Corp., Al 
bany, N. Y. 


South Bend Lathe Works, South 
Bend, Ind 

Springfield Mach. Tool Co., Spring 
field, Ohio 

Sundstrand Machine Tool Co., Rock 
ford, Ill 

LATHES, Heavy Duty 

Lelimann Machine Co., St. Louis 

Merritt Engineering and Sales Co 


Inc., Lockport, N. Y. 





LATHES, Horizontal and Vertical 
Turret 

Bullard Co., Bridgeport, Conn 

Gisholt Machine Co., Madison, Wis 

Greenlee Bros. & Co., Rockford, Ill. 

Sparks Machine Tool Corp., Norwalk, 
Conn 


Warner & Swasey Co., 


LATHES, Toolroom 

Awerican Tool Wks 

Cincinnati Lathe & Tool Co., 
Cincinnati, Ohio 


Cleveland 


Cincinnati 
Oakley, 


Co., 


Hendey Machine Co., ‘Torrington, 
Conn. 

Le Blond Machine Tool Co., R. K., 
Cincinnati, Ohio 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, Ohio 

Monarch Machine Tool Co., Sidney, 
Ohio 

Pratt & Whitney Div. Niles-Bement 
Pond Co., Hartford, Conn 


Reed-Prentice Corp., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, Obio 


Sidney Machine Tool Co., Sidney, 
Ohio 

South Bend Lathe Works, South 
Bend, Ind 

Springfield Mach. Tool Co., Spring 
field, Ohio 

Sundstrand Machine Tool Co., Reck 
ford, Ill 

LATHES, Turret 

Cincinnati Lathe & Tool Co., Oakley, 


Cincinnati, Ohio 

Merritt Engineering and Sales Co., 
Inc., Lockport, N. Y. 

Morey Machinery Co., Inc., N. Y. C. 

Simmons Machine Tool Corp., Al 
bany, N. Y. 


LATHES, Universal Turret 
y 


Millholland Machy. Co., V K., In 
dianapolis, Ind. 

LATHES, Wheel, R. R. 

Sellers & Co. Inc., Wm., Vhiladel 
phia 

LAYOUT FLUID 


Dayton Rogers Mfg. Co., Minneapolis 


Dykem Co., St. Louis 


LEATHER, Hydraulic 


Chicago Rawhide Mfg. Co., Chicago 

LIGHT BULBS 

Westinghouse Electric & Mfg. Ce., 
East VDittsburgh, Pa. 

LOCK NUTS 


Elastic Stop Nut Corp., Usioa, N. J. 
Standard Pressed Steel Co., Jenkin 
town, Pa. 


TURNING, BORI 


selected materials will continue 


turns today and TOMORROW. 
and 30 inch sizes. 
spindle speeds. 
the many modern features offere 


WITH OVER 35 











Locking Ring 









Pat'd. 
Pat's 
Pending 
Cutout 
section 
showing 
locking 
ring in 
place 


and grip! 








CLAMPS DOWN 


Put “UNSHAKO" to work on your equip- 
ment... 


The built-in, self-energizing locking ring is 
always on guard 
off tendency. 
“UNSHAKO" 
wrench, saves maintenance time and break- 
down trouble, For details, write 


STANDARD PRESSED STEEL CO. 


BOX 4, JENKINTOWN, PENNA. 


SELF-LOCKING 
NUT 


on vibration! 


watch it HOLD with a relentless 


. defeats any backing 


is easily backed off with a 








The 


OAKL 








GUARANTEED FOR HIGH QUALITY 


NG or CHASING 


i. on toolroom or production work 
Maintained accuracy and convenient control contribute to the speed 
of “CINCINNATI Quick Change Geared Head Motor Driven Lathes 
in meeting today's requirements. 


Sturdy construction and carefully 
to assure high quality performance 


long after the present rush demands for armament have been filled 





“CINCINNATI" Lathes are a long-term investment paying high re- 
Produced in 14, 16, 
Give 32 to 96 feet and thread changes; |2 to 24 
Send for detailed 


18, 20, 22, 24, 27 


specifications and description of 
d. atest catalog now ready. 


DESIGNED AND PRODUCED BY SPECIALISTS 


YEARS EXPERIENCE 


EY CINCINNATI, OHIO 








~ 


12 Speed 
Geared—Head 
Motor Drive 
Timken 
mounted 
spindle. 
Modern Design 


Liberal 
Dimensions 


Write for 
latest 
bulletins 


THE CARROLL & JAMIESON MACHINE TOOL CO. 


BATAVIA, OHIO, U. S. A. 


J 








“LAYOUT FLUID” 


tage over the old 
scribed lines have a 
c background 








It is merel 


DAYTON ROG 


fluid, the surface of the work need not be polished, 


plied, drying immediately. Send for free samples 
on your letterhead. 


This new ‘‘Layout Fluid’’ was devel- 
oped for preparing tool and die blank 
surfaces for layout, It has an advan- 
copper sulphate method, because the 
pronounced contrast against the dark 

With the use of the die blue iayout 


y wiped fairly clean and the fluid ap- 


ERS MFG. CO., Minneapolis, Minn. 















to 4° 





10 


ee 


For cutting internal 
wide and up to 60° 
Flexible. Write for particulars and catalog on machine 
for your work. 


Mga 4A INIAT 


keyways, slots or splines 1/16” 
long. Fast—Accurate— 


MITTS & MERRILL 








TURRET LATHES 
W.K. Mi 


Taleinelalel oleic. 










AOLL 










¢ SERVICE PARTS * TOOLS 


LLHOLLAND MACHINERY CO. 


AND TURRET 


Het 


ae. % 


iTalelielalem 
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900% IN 


CREASE 


ET yy ste 





Greater unit speed provides a 
money-saving solution to many 
marking problems. This power- 
operated machine marks in- 
scriptions permanently into 
metal products by the preci- 
sion rolling process, combining 
speed with accuracy. Adjust- 
able for varying sizes. Auto- 
matic safety devices and 
registration of numbering or 
marking. Automatic unload- 
ing. Investigate ‘Noblewest'’ 
marking equipment and dis- 
cover new production econo- 
mies. 



















The Noble & Westbrook Manufacturing Co. 


ey pecta ls in Ra Pre 


17 ‘ssa Sean 





sion Mar rking EB quipment’ F 
East Hartford, Conn. 








et a Ohio 
aa Avenue, cleveland, 
59\ 








Remelt and Cast Your Lead Hammers 
with the Field Mould and Ladle 

















Save time and money—keep lead hammers in 
good condition at all times—easy to use—fast. 


Made in 7 sizes for hammers from 1 to 
11 lbs. Write for details. 

Also, Lead Hammers, sizes 1 to 15 Ibs. 
always in stock. 

JOHNSON TOOL CO., INC. 
East Providence Rhode Island, U.S.A. 











TON 
V8 


EQUIPMENT 


O Pres Co, INc. 


- 
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LUBRICANTS 
Cities Service Oil Co. ss as 
Magnus Chemical Co. Garwood, N. J. 
Oukite Products, Inc., New York 
Socony-Vacuum Oil Co. Ine., N. Y¥. C. 
Stuart Oil Co., D. A., Chicago 
Sun Oil Co., Philadelphia, Pa. 
Tide Water Associated Oil Co., N.Y.C. 
LUBRICATING SYSTEMS 

Rivett Lathe & Grinder, 


MACHINE BASES 
Littleford Bros., Cincinnati 


MACHINE TOOLS 
Lombard Governor 
Mass. 


Corp., Ashland, 


MACHINE TOOL DRIVES, Electric 
General Electric Co., Schenectady 


MACHINERY, Metal Working 


Famco Machine Co., Racine, Wis. 

MACHINISTS’ TOOLS 

Brown & Sharpe Mfg. Co., Providence, 
m. 2 

MANDRELS <j 

Brown & Sharpe Mfg. Co., Providence, 
R. 


Hannifin Mfg. 
Operated) 
Pratt & Whitney Div. 
Pond Co., Hartford, 


Co. Chicago (Air 
Niles-Bement- 
Cona 


MANDRELS, Expanding 
Nicholson & Co., W H., 
Surre, Pa. 


Wilkes 


MARKING MACHINES 
Noble & Westbrook Mfg. 
ford, Conn. 


Co., Hart- 


MARKING MACHINES, Pantographic 


Preis Engraving Machine Co., H. P., 
Newark, N. J. 

MATERIALS-HANDLING EQUIP- 
MENT 

Mathews Conveyer Co., Ellwood City, 
Pa. 


MEASURING INSTRUMENTS 

Norma-Hoffmann Bearings 
Stamford, Conn. 

Scherr Co., George, 


Corp., 


New York, N. Y. 

MEASURING MACHINES 

Hanson-Whitney Machine 
ford, Conn, 


Co., Hart 


MELTING POTS 
General Electric Co., 
Hones, Inc., Chas. A., 


Schenectady 
Baldwin, N. Y. 


METAL CLEANING PROCESS 


Bullard Co., Bridgeport, Conn. 

MICROMETERS 

Brown & Sharpe Mfg. Co., Providence, 
R. 5. 

Davis & Thompson Co., Milwaukee 


Lufkin Rule Co., Saginaw, Mich. 
Vratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 


Slocomb Co., J. T., Providence, R. I. 


MILLING ATTACHMENTS 
Brown & Sharpe Mfg. Co., l’rovidence, 
2. 


R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, Ohio 

Ingersoll Milling Machine Co., Rock 
ford, Ill. 

Kearney & Trecker Corp., Milwau- 
kee 

Porter-Cable Machine Co., Syracuse, 
a7 2 

Sundstrund Machine Tool Co., Rock- 
ford, Ill. 


MILLING HEADS, Multiple-Spindle 
Sellew Machine Tool Co., Pawtucket, 
= 2 


MILLING MACHINES, 
and Semi-Automatic 
Mrown & Sharpe Mfg. Co., 


Automatic 


Providence, 


a & 
Cincinnati Milling Mach. Co., Cin 
cinnati, Ohie 


Inc., Boston 7 








Ingersoll Milling Machine Co., Rock 
ford, Ill. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

Kearney & Trecker Corp., Milwaukee 

Sundstrand Machine Tool Co., Rock- 
ford, Ill. 

MILLING MACHINES, Bench 

Ames Co., B. C., Waltham, Mass. 


Pratt & Whitney Div. Niles-Bement- 
Vond Co., Hartford, Conn. 

Sundstrand Machine Tool Co., Rock- 
ford, Ill. 


MILLING MACHINES, Continuous 
Consolidated Mach. Tool Corp., Roch- 


ester, N. Y. 
Davis & Thompson Co., Milwankee 
Ingersoll Milling Machine Co., Rock 


ford, Ill. 
Kearney & Trecker Corp., 
Suudstrand Machine Tool Co., 
ford, Ill. 


Milwaukee 
Rock- 


MILLING MACHINES, Drum Type 
Consolidated Mach. Tool Corp., Loch- 


ester, N. Y 

MILLING MACHINES, Duplex 

| Cincinnati Milling Mach. Co., Cincin- 
nati, Ohio 

Fitchburg Engrg. Co., Fitchburg, 
Mass. 

Ingersoll Milling Machine Co., Rock 
ford, Ill. 

Kearney & Trecker Corp., Milwaukee 

Van Nerman Machine Tool Co., 


Springfield, Mass. 


MILLING MACHINES, Floor Type 


Sellers & Co. Inc., Wm., Philadel- 
phia 

MILLING MACHINES, Hand 
Kent-Owens Machine Co., Toledo, 
Ohio 

Nichols, W. H., Waltham, Mass. 


MILLING MACHINES, Horizontal 
Douglas Machy. Co., N. Y. ¢ 

Machinery Manufacturing Co., 
Angeles, Calif. 


Los 


MILLING MACHINES, Multiple Spin- 


dle 
Cincinnati Milling Mach. Co., Cin- 
cinnati, Ohio 


MILLING MACHINES, Plain 


Brown & Sharpe Mfg. Co., Providence, 
R. I. 

Cincinnati Milling Mach. Co., Cincin- 
nati, Ohio 

Douglas Machy. Co., N. Y. C 
Ingersoll Milling Machine Co., Rock- 
ford, Ill. 

Kearney & Trecker Corp., Milwaukee 

Kempsmith Mfg. Co., Milwaukee 

Kent-Owens Machine Co., Toledo, 
Ohio 

Knight Machinery Co., W. B., St. 
Louis, Mo. 

Nichols, W. H., Waltham, Mass. 

Sidney Machine Tool Co., Sidney, 
Ohio 

Sundstrand Machine Tool Co., Rock 
ford, Ill. 


MILLING MACHINES, Planer Type 
Cincinnati Planer Co., Cincinnati 
Consolidated Mach. Tool Corp., Roch- 


ester, N. Y. 

Ingersoll Milling Machine Co., Rock 
ford, Ill. 

Keurney & Trecker Corp., Milwaukee 


Niles Tool Wks. Co., Hamilton, Ohio 
Putnam Mach. (Co., Hamilton, Ohio 
Sellers & Co. Inc., Wm., Philadel- 


phia 
MILLING MACHINES, Planetary 
Consolidated Mach. Tool Corp., Roch 
ester, N. Y. 


MILLING MACHINES, Portable 


Ingersoll Milling Machine Co., Rock 
ford, Ill 

MILLING MACHINES, Precision 
Bench 

Pratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn 


MILLING MACHINES, Thread 

Adams Co., Dubuque, Iowa 

Coulter Machine Co., James, 
port, Conn. 


Bridge 
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Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Lees-Bradner Co., Cleveland 

lratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 

Waltham Machine Works, Waltham, 


Mass. 


MILLING MACHINES, Universal 
Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., Cincin 
nati. Ohio 
Ingersoll Milling 

ford, Ill. 
Kearney & Trecker Corp., Milwaukee. 
Kempsmith Machine Co., Milwaukee 


Machine Co., Rock 


OIL EXTRACTORS, Centrifugal 
De Laval Separator Co., N. Y. C 


OIL GROOVING MACHINES 
National Mach. Tool Co., Cincinnati 


Provi- | 


Knight Machinery Co., W. B., St. 
Louis, Mo. 

Sidney Machine Tool Co., Sidney, 
Ohio 

Sundstrand Machine Tool Co., Rock 
ford, Ill. } 

Van Norman Machine Tool Co., 


Springfield, Mass. 


MILLING MACHINES. Vertical 


Blank & Buxton Machinery Co., Jack- 


son, Mich 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cincin 
nati, Ohio 

Consolidated Mach. Tool Corp., Roch 
ester, N. Y. 

Ekstrom, Carlson & (Co., Rockford. 
Ill. 

Ingersoll Milling Machine Co., Rock 
ford, Il. 

Kearney & Trecker Corp., Milwaukee 

Kempsmith Mfg. Co., Milwaukee 


Knight Machinery Co., W. B., St. 
Louis, Mo. 


Linley Brothers Co., Bridgeport, 
Conn. 

Machinery Manufacturing Co., Los 
Angeles, Calif. 

Sidney Machine Tool Co., Sidney, | 
Ohio 


Cleveland 


Rock 


Sommer & Adams Co., 
Sundstrand Machine Tool Co., 
ford, Ill. 
Van Norman 
Springfield, 


Machine Tool Co., 


Mass. 


MILLING MACHINES, Worm 

Adams Co., Dubuque, Iowa 

Cleveland Automatic Machine 
Cleveland, Ohio 

Pratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 


Co., 


MOLDING MACHINES, Plastic In- 


jection 
Reed-Prentice Corp., Worcester, 
Mass. 
MOTOR GENERATORS 
Century Electric Co., St. Louis, Mo 
General Electric (Co., Schenectady, 
a Be 
MOTORS, Electric 
Allis-Chalmers Mfg. Co., Milwaukee 
Century Electric Co., St. Louis, Mo 
Fairbanks, Morse & Co., Chicaco, Il 


Howell Electric 
Mich. 

Ohio Electric Mfg 

Reliance Electric 
Cleveland 

Wagner Electric Corp., St 


Motors Co., Howell, 


Co., Cleveland 


«& 


Louis, Mo 


Wesche Electric Co., B. A., Cin- 
cinnati, Ohio 

Westinghouse Electric & Mfg. Co. 
East Pittsburgh J’a. 

MOTORS, Fraetional H. P. 

Century Electric Co., St. Louis, Mo 

General Electric Co., Schenectady, 
a * 

MOTORS, Integral H. P. 

Century Electric Co., St. Louis, Mo 

General Electric Co., Schenectady 


a. Be 


MOULDS, Lead Hammer 
Johnson Tool Co., East 
&R. 


Providence. 


NUMBERING MACHINES 
Noble & Westbrook Mfz. 
ford, Conn. 


NUT RUNNERS, Portable Electric 


Co., Hart 


Black & Decker Mfg. Co., Towson 
Mad 

NUTS, Lock 

Elastic Stop Nut Corp., Union, N. J 
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Engineering Co., | 


Wicaco Machine Corp., Philadelphia 

| OIL SEALS 

| Chicago Rawhide Mfg. Co., Chicago 

OIL STONES 

Norton Co., Worcester, Mass. 

OILS, Cutting, Lubricating 
Quenching 

Socony-Vacuum Oil Co, Inc., N. Y. C 

| Stuart Oil Co., D. A., Chicago 

| Texas Co., N. Y. C. 

sun Oil Co., Vhiladelphia, Pa. 

OPTICAL INSTRUMENTS 

Portman Machine Tool Co., Mt. Ver 
non, N. Y 

PARALLELS 

| Brown & Sharpe Mfg. Co., Provi 


dence, R ; 
Busch Co., J. C., Milwaukee, Wis 


Taft-Peirce Mfg. Co., Woonsocket, 
e &. 

| Walker Co., O. S., Worcester, Mass 

| 

| PILLOW BLOCKS 

| Boston Gear Works, Ine., North 
Quincy, Mass 

Marlin-Rockwell Corp., Jamestown, 
N. 


PIPE CUTTING & THREADING 
MACHINES 

Murchey Machine & Tool Co., 

Oster Mfg. Co., Cleveland 


Detroit 


PIPE FITTERS TOOLS 


| J. UB. Williams & Co., Buffalo, N. ¥ 
PIPE PLUGS 
Allen Mfg. Co., Hartford, Conn. 


PLANERS, Openside 


Cleveland Planer Co., Cleveland 


PLANING MACHINES 


Cincinnati Planer Co., Cincinnati, 
Ohio 

Cleveland Punch & Shear Works, 
Cleveland 

Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 

Liberty Planers, Inc., Hamilton, 

Ohio 
Niles Tool Wks. Co., Hamilton, Ohio 

| Ohio Machine Tool Co., Kenton, O 

| Putnam Mach. Co., Hamilton, Ohio 

| Rockford Machine Tool Co., Rock- 

| ford, Ill. 

Sellers & Co. Inc., Wm., Philadel 
| phia 

| PLATES, Aluminum 

|} Aluminum Co. of America, Pitts 

| burgh, Pa. 

PLATES, Steel 

| Carnegie-Illinois Steel (U. 8S. Steel 

Corp. Subsidiary) Pittsburgh, Pa. 
Ingersoll Steel & Dise Div. of Borg 
| Warner Corp., New Castle, Ind 
| Jones & Laughlin Steel Corp., Pitts 
burgh, Pa. 

POLISHING AND BUFFING 
MACHINES 

Hammond Machinery Builders Inc., 
Kalamazoo, Mich. 

Haskins Co., R. G., Chicago, Ill. 
Heald Mach. Co.. Worcester, Mass. 
Hill Acme Co., Cleveland 

tre Tool Co., Waynesboro, Pa. 

| Mattison Machine Works, Rockford, 

Ill. 
New Britain-Gridley Machine Co., 
New Britain, Conn. 


Niles-Bement- 
Conn 


Pratt & Whitney Div. 
| Pond Co., Hartford. 


Production Machine Co., Greenfield, 
} Mass 
| Union Twist Drill Co., Athol, Mass 


| poxtsx1Ne GRAINS, Abrasive 


| Carborundum  Co., Niagara Falls 
| N 
| 

POWER UNITS 

Hivdraulic Press Mfg Co Mt 

Gilead, Ohio 
PRESS FEEDS 
Vv & O Press Co., Hudson, N. Y 


194] 








DOUBLE 
HOUSING 


e 
OPEN SIDE 
° 
im CONVERTIBLE 


DIE BLOCK 





Engineered for longer life and greater accuracy the 
new design LIBERTY PLANERS provide rail heads 
offset toward center and side heads offset toward top. 
All heads and tool slides have rapid traverse and power 
feed in all directions. Dual push button control, 
automatic clamping of cross rail and friction type 
electric feeds are provided. 


Other features include: forced feed lubrication to vees 
and bearings, all gears operating in a bath of oil, hold 
down gibs running full length of table and forged steel 
racks dowelled and bolted to table. 


Send for Catalog 152 and 153. 


LIBERTY PLANERS inc. 








HAMILTON, 
OHIO 








THIS NUT HOLDS TIGHT 
ON THE BOLT... because its 


non-metallic locking collar elimi- 
nates all thread play with a resilient 
yet positive grip. » Write for 
explanatory folder. 















ELASTIC STOP NUT 
CORPORATION 
2351 VAUXHALL ROAD + UNION, NEW JERSEY 


SELF-LOCKING 


SE 











THE NEW PORTMAN 
OPTICAL PROJECTOR 


(SS NE TERE IN 
.. . AN IDEAL METHOD FOR CHECKING 
THREAD GRINDING ........ . 


In addition to its wide utility as a means of making engineering comparisons, 
inspections and measurements of all kinds, the PORTMAN is ideal for check- 
ing accuracy in thread grinding production. Images are projected on clear 
or ground glass. 


High amplification makee it possible to quickly and easily detect any errors 
in thread angle, lead or form and thereby avoid inaccuracies and losses 
through scrapping of finished parts. 


PORTMAN) OPTICAL 


" ‘The new 
PROJECTOR provides standard 
' magnifications of 12, 20, 30, 40, 


60, 80 and 100. It employs a 
method of resting work which in 
most cases eliminates the need 
for work staging or holding fix- 
tures. It is available with plain 
stage unit or with coordinate type 
staging unit for sidewise and for- 
ward travel. Dial indicators are 
included in the coordinated unit. 


INVESTIGATE 
TODAY! 


| PORTMAN 
MACHINE TOOL CO. 


19 BEECHWOOD AVE. 
| MOUNT VERNON, N. Y. 
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PRESSES, Arbor PRESSES, Metal Working 


Famco Machine Co., Racine, Wis. Hydraulic Press Mfg. Co., Mt. 
Nicholson & Co., W. H., Wilkes- Gilead, Ohio 
Barre, Pa. 
Wilson, K. R., Buffalo, N. Y. PRESSES, Power 
Cincinnati Shaper Co., Cincinnati 
PRESSES, Coining Clearing Machine Co., Clearing, Il. 
Hydraulic Press Mfg. Co., Mt. | Cleveland Punch & Shear Works, 
Gilead, Ohio Cleveland 
Federal Press Co., Elkhart, Ind. 


Henry & Wright Mfg. Hartford, 


Conn. 


Co., 


PRESSES, *Crank 


— oe en, Ets, SN Niagara Machine & Tool Works, 
Buffalo. N. Y. 

PRESSES, Drawing Oilgear Co., Milwaukee 

Hydraulic Press Mfg. Co., Mt.| V. & O. Press Co., Hudson, N. Y 


Gilead, Ohio 
PRESSES, Straightening 
PRESSES, Drop Forging Hamilton Mfg. Co., Chicago 
Niagara Machine & ‘Tool 


Buffalo, N. Y. 


Works, 
PRODUCTION-CONTROL SYSTEMS 
McCaskey Register Co., Alliance, 
PRESSES, Embossing Ohio 


Hydraulic Press Mfg. Co., Mt. 
Gilead, Ohio PROFILING MACHINES 
Consolidated Mach. Tool Corp., Roch- 
PRESSES, Foot & Hand ester, N. Y. 
Famco Machine Co., Racine, Wis. Coulter Machine Co., James, Bridge- 
Niagara Machine & Tool Works, port, Conn. 


Buffalo, N. Y. Morey Machinery Co., Inc., N. Y. C 
Reed-Prentice Corp., Worcester, Mass. 


PRESSES, Forcing 


Oilgear Co., Milwaukee PROTRACTORS 

Watson-Stillman Co., N. Y. C. Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

PRESSES, Forging Lufkin Rule Co., Saginaw, Mich. 

Ajax Mfg. Co., Cleveland 

Lucas Mach. Tool Co., Cleveland | PULLERS, Wheel, Gear, Shaft 


Owatonna, Minn 
Buffalo, N. Y. 


Owatonna Tool Co., 
PRESSES, Hydraulic William & Co., J. H., 


American Broach & Machine Co., Ann 





Arbor, Mich. PULLEYS 
Baldwin Southwark Division Baldwin | Dayton Rubber Mfg. Co., Dayton, 
Locomotive Works, Philadelphia Ohio 
Farrel-Birmingham Co., Inc., Ansonia, | Hill Acme Co., Cleveland 
Conn. Johnson Mach. Co., Carlyle, Man- 
Ilydraulic Press Mfg. Co., Mt. chester, Conn. 
Gilead, Ohio 
Oilgear Co., Milwaukee PULLEYS, V Belt 
Watson-Stillman Co., N. Y. C. Allis-Chalmers Mfg. Co., Milwaukee 








FAMCO i. PRESSES 
ARE HELPING THOUSANDS 
OF MANUFACTURERS TO 
HANDLE MANY OPERATIONS 


FASTER — BETTER 
EASIER — CHEAPER 


Production and assembly records 
prove that FAMCO Foot and Arbor 














The exclusive FAMCO 
feature of front and side 








Presses are time and money savers gib adjustments on all 
ia FAMCO Arbor Presses as- 
where pressure or percussion is re- sures perfect ram align- 
° ° ment at all times. 
quired. Many manufacturers, in all 





lines of business, have changed to 
FAMCO since finding out that hun- 
dreds of operations now being per- 
formed by hand or other makeshift 
methods can be taken care of much 
more efficiently with FAMCO Foot 
and Arbor Presses. 


Strong durable construction makes for 
efficient operation. We have 40 stock 
sizes and models — floor and bench 
types — from which you may choose. 
Let us show you how FAMCO Foot 
and Arbor Presses will enable you to 
cut costs, increase efficiency, and raise 
output. Send for literature or see your 
Jobber. 





FAMCO MACHINE CO. 


1316-18th ST. RACINE, 





wis. 
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THE TYPE R-4P 
a powerful motor driven deep throat 


TURRET PUNCH 











| 





This machine offers three standard 
throat depths—18", 24” and 28”, 
It is furnished with 12 punches and 
dies up to 1%" dia., mounted in a 
revolving turret, and is designed 
for rapid, continuous duty—is safe, 
convenient, fast and powerful. 
Punches can be easily and — 
brought down to center punche 
layout by handwheel on even the 
thinnest sheets. 


Write for detailed specifications. 


WIEDEMANN MACHINE COMPANY 


1815-31 SEDGLEY AVE. 
PHILADELPHIA, PENN. 








(RANT 


RIVETERS—PIONEERS in 
their line—head rivets from 
smallest to }” diameter either 
by NOISELESS SPINNING 
or VIBRATING HAMMER 
method — Sizes to meet all 
needs — Types include Ver- 
tical and Horizontal Mul- 
tiple Spindles. 















Write for literature and don't 
forget to send samples. 
THE GRANT MFG, & 
MACHINE Co. 

85 Silliman Ave., Bridgeport, Conn., U. 8S. A. 
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PUMPS, Centrifugal Viking Pump Co., Cedar Falls, lowa 
Allis-Chalmers Mfg. Co., Milwaukee | Watson-Stillman Co., N. Y. C. 
Wiedemann Mach. Co., Philadelphia 
PUMPS, Coolant 
Viking Pump Co., Cedar Falls, lowa PUNCHING AND SHEARING 
MACHINES 

Consolidated Mach. Tool Corp., Roch- 
PUMPS, Hydraulic ester, N. Y. ’ 
Allis-Chalmers Mfg. Co., Milwaukee | Kent-Owens Machine Co., Toledo, 


Brown & Sharpe Mfg. Co., Provi- Ohio i Ww . 
iam 0. 3 »\ LOW IN OPERATING 
__. MAINTENANCE COST! 





Fairbanks, Morse & Co., Chicago, Il. | REAMERS, Adjustable 
Hydraulic Press Mfg. Co., Mt. | Barber-Colman Co., Rockford, Ill. 
Gilead, Ohio Butterfield Division Union Twist 


Oilgear Co., Milwaukee Drill Co., Derby Line, Vt. - 
Vickers, Inec., Detroit Cleveland Twist Drill Co., Cleveland | 
Watson-Stillman Co., N. Y. C. Gisholt Machine Co., Madison, Wis. | 
Hannifin Mfg. Co., Chicago (Air | 
PUMPS, Lubricant Operated). 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 

Taft-Peirce Mfg. Co., Woonsocket, 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Fairbanks, Morse & Co., Chicago, Ill. 

Ruthman Mach. Co., Cincinnati, Ohio 

Tomkins Johnson Co., Jackson, Mich. 








Vickers, Inc., Detroit R. I. \ S45 eer <4 
Veeg Sump On, Coder Fees, US| eeees, Gute ' jy roller bearing equipped, © 
Barber-Colman Co., Rockford, Il. a helps to lower operating 

PUMPS, Oil Butterfield Division Union Twist A 

Brown & Sharpe Mfg. Co., Provi- | Drill Co., Derby Line, Vt. ; 

dence, R. I 1 ¢ — — Drill Co., The, 

tai ks. Mo aes Clevelan¢ : 
eo nnn © ory & . oa Fe. | Firth Sterling Steel Co., McKeesport, | : f \ omy in sizes from 6 to 80 — 
tuthman Mach. Co., Cincinnati, Ohio |” Pa. tons. A FEDERAL open back | 


Vickers, Inc., Detroit 


Viking Pump Co., Cedar Falls, Iowa Gisholt Machine Co., Madison, Wis. | . ., mom inclinoble press represents 40 
& 7 ats Holman Reamer Co., Manchester, | / es : yeors of specialized design 
Morse ‘Twist Drill & Machine Co., | ee ' hs ~ and manufacture, Write for 
ES, ter & Hand -_ ———— * 7 and 
into” male Oe ne Mich New Bedford, Mass. i ] on abs iit 
ery : : National Twist Drill & Tool Co., | a gps » ates. 


Detroit, Mich. 

PUNCHES, Power 

Cleveland Punch & Shear Works, | Taft-Peirce Mfg. Co., Woonsocket, 
Cleveland R. I. 

Fairbanks, Morse & Co., Chicago, Ill. | Union Twist Drill Co., Athol, Mass. 


Federal Press Co., Elkhart, Ind. | 
Mitts & Merrill, Saginaw, Mich. REAMING MACHINES A 
Niagara Machine & Tool Works, | Blanchard Machine Co., Cambridge, | al tld 


Buffalo, N. Y. Mass. 


Oilgear Co., Milwaukee Van Norman Machine Tool Co., ELKHART ° INDIANA ‘ 


Scully-Jones & Co., Chicago 








Tomkins Johnson Co., Jackson, Mich. Springfield, Mass. 


“THEY RIVET NOISELESSLY" a , " 
LINLEY RIVETING MACHINES SPEED with SA FETY 
on MACHINE REPAIRS 
Made in a wide range of sizes and types for iron < APA C ITIE S 
USE OIC TOOLS “Sia 
The easy, safe, quick way to 
| remove and replace wheels, ; 
gears, bearings, shafts, | | 
sleeves, pulleys, etc. cee 
The oTc PULLING SYSTEM i. 
includes Pullers and Pushers 3 


produce better work at lower cost 
or cold rolled steel rivets up to %”—will handle 
for every need. 

















It will pay you to investigate the cost cutting possi- 
bilities of these fast, NOISELESS machines as a 
means of handling your production rivet, spinning 
j0Ds. 

larger rivets of softer materials. 

Sturdy, convenient, fast, these machines assure fine 
quality work. Production limited only by the speed 
at which operator can handle parts. 


+ 


Send us samples of your parts—let us rivet them and 
give you a cost estimate. You'll be interested. Write 
today for Descriptive Bulletin R 








. 
Linley Bros. Co. s:.tent"..% 








OTC GRIPOMATIC 


HOLMA ™ PULLERS 


have.a patented grip which 














Helical Taper Pin Reamer : | Prevents slipping, avoids 
| damage to costly parts, re- 
Made for finishing holes for taper duces accidents. Designed 
from selected , , to facilitate working in close 
pins economically uiiioss 
steel by the most q ‘ YW) ‘ f 
modern processes. BETTER SPECIAL PULLERS 
Also Chucking and Rose FASTER and other industrial tools de- PLANT MAINTEN- 
» . tot T signed and built for special ANCE BULLETIN 
eamers. pecia aper needs. sto, 06.2000. 


Reamers. New Low Price — Cir- 


cular and price list No. 2 on request. 


HOLMAN REAMER CO., Manchester, Conn. 


OWATONNA TOOL CO. 


353 CEDAR STREET OWATONNA, MINN. 
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AMMCO 7° 


“4 precision machine of a thousand uses” 


SHAPER 











Don’t tie up a big shaper when so 
many jobs can be done just as accu- 
rately and much quicker on AMMCO 
7” PRECISION SHAPER. . . Avail- 
able for stationary installation or 
mounted on portable cabinet easily 
rolled to the mechanics’ work-bench. 
Features of this Shaper include quick 
adjustment of stroke, ram position, 
tool head, table height, table support, 
feed and speed .. . The maximum 


2116 Commonwealth Avenue 








sens 








--IT°S PORTABLE -- 


Saves Steps and Time 


length of stroke is 71,” . Table 
has five cross feeds (reversible) 
Countershaft has three-step cone pul- 
ley... % or 1/3 H.P. motor. 

Manufactured by an organization 
having years of experience in pro- 
ducing precision machinery ° 
Recommended by leading machine 
tool dealers and machine tool manu- 
facturers. Write for Specifications and 
Prices. 


AUTOMOTIVE MAINTENANCE MACHINERY CO. 


North Chicago, Ill. 








eCLEVELAND 
No. I 


NEW 


Vertical Milling 
Machine 


rigidly built 

. high speed vertical 
milling Machine designed to 
meet the growing demands of 
the modern Tool Room, Die and 
Mold Shop and many Produc- 
tion Plants. 


Here's a new 


Features: 
Choice of two ranges of Spindle 
Speeds: 12 speeds 100 to 1800 


r.p.m. and 12 speeds 200 to 360) 
r 


p.m, 
Table has {2 automatic longitudinal 


feeds ranging from 6” to 12'2” per 
minute. 
Capacity—Longitudinal Feed 18”, 


Cross Travel 8'2” Vertical Travel 
16”. 

Table—Working Surface 8” x 32” 
with Three—1/32” T-slots 17%” cen- 
ter to center. 


Power — I'2 H.P. motor, flange 
mounted with adjustable hand 
wheel for quick change of spindle 


speeds. 
Cutter Capacity—1/16” to 2',” Mills 
Floor Space—36” wide x 42” deep 
x 87” high. 
Write for 
fully descriptive bulletin. 


the SOMMER & ADAMS Goomparu | 
OHIO. U.S.A. 


SeCvClLAND.<« - : 
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RECTIFIERS, Electric Power 
Allis-Chalmers Mfg. Co., Milwaukee 


REFLECTORS, Lighting 


General Electric Co., Nela Park. | 
Cleveland, Ohio | 

REFRACTORIES 

Carborundum  Co., Niagara Falls, 
y. Oo 

Norton Co., Worcester, Mass. 

RELAYS 

Clark Controller Co., Cleveland 


RHEOSTATS 


Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pa. 

RIVET SETS 

American Swiss File & Tool Co., 
Elizabeth, N. J. 

Cleveland Punch & Shear Works, 
Cleveland 

RIVETING MACHINES 

Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 

Linley Brothers Co., Bridgeport; 
Conn. 


ROLLS, Bending & Straightening 
Cleveland Punch & Shear Works. 
Cleveland 





ROPE. Wire 


Roebling’s Sons Co John A., Tren 
ton, No J 

RULES, Steel 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Lufkin Rule Co Saginaw, Mich. 

RUST PREVENTIVES 

Oukite Products, Tne New York 

SANDERS 

Delta Mfx. Co., Milwaukee 

Mattison Machine Works, Rockford, 
Ill 


SANDERS. Portable Elec. 
Black & Decker Mfg. Co., 
Md. 


Towson, 


SAW FRAMES & BLADES 
Racine Tool & Machine Co., 
Wis. 


Racine, 


SAWING MACHINES. Band 


Armstrong-Blum Mfzg. Co., Chicago 


SAWING MACHINES. Circular Saw 

Motch & Merryweather Co., Cleveland 

Vorter-MeLeod Machine Tool Co., 
Hatfield, Mass. 


SAWING MACHINES, Power Hack 


Armstrong-Blum Mfg. Co., Chicago 
Avey Drilling Machine Co., Cinecin 
nati, Ohio 


Earle Gear & Machine Co., Phila 
delphia, Pa. 
Racine Tool & Machine Co., 


Wis. 


Racine, 


SAWS. Band 

Delta Mfg. Co., Milwaukee 

SAWS. Circular, Metal Cutting 

Delta Mfg. Co., Milwaukee 

Disston & Sons Ine., Henry, 
delphia 


SAWS, Hack Frames & Blades 
Atkins & Co., E. ¢ Indianapolis 





Disston & Sons Ine Hlenury Phila 
delphia 

SAWS, Hole | 

Black & Decker Mfg. Co Towson, | 
Md. | 


SAWS, Metal Cutting 

Avey Drilling Machine Co., 
nati, Ohio 

Motch & Merryweather Co., 


Cincin 
| 


| 
Cleveland } 


Racine Tool & Machine Co., Racine, | 
Wis. 
} 
SAWS, Milling 
Barber-Colman Co.. Rockford, II. 
Disston & Sons Ine., Henry, Vhila 


delphia 
Pratt & Whitney Div. Niles-Bement- | 
Pond Co., Hartford, Conn 
Union Twist Drill Co., Athol, Mass. | 


AMERI 


| Central Screw Co 


| SAWS. Power Hack 


Disston & Sons Ine., Henry, Vhila 
delphia 

Peerless Machine Co., Racine, Wis. 

SAWS. Screw Slotting 

Disston & Sons Inc., Henry, Phila 
delphia 

Pratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 

SCALES 


Fairbanks, Morse & Co., Chicago, III. 

SCREW DRIVERS, Automatic 

Errington Mech. Lab., Staten Island, 
= & 


SCREW DRIVERS, Portable Electric 
Black & Decker Mfg. Co., Towson, 
Md. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., Chicago, Ill. 


SCREW MACHINE PRODUCTS 
Aluminum Co. of America, 
burgh, Pa. 


Pitts- 


SCREW EXTRACTORS 

Cleveland Twist Drill Co., Cleveland 

SCREW MACHINE TOOLS & 
ATTACHMENTS 

Brown & Sharpe 
dence, R. I. 

Pratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 


Mfg. Co., Provi- 


SCREW MACHINE WORK 
Eastern Mach. Screw Corp., New 
Haven, Conn. 


Taft-Peirce Mfg. Co., Woonsocket, 
~ 


SCREW MACHINES 


Allen Mfg. Co., Hartford, Conn. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Eastern Mach. Screw Corp., New 
Haven, Conn 


Warner & Swasey Co., Cleveland 


SCREW MACHINES, Automatic & 
Semi-Automatic 
Brown & Sharpe 
dence, R. I. 
Cleveland Automatic 
Cleveland, Ohio 
Cone Automatic Machine Co., Wind- 
sor, Vt. 
Greenlee Bros. & Co., Rockford, III. 
National Acme Co., Cleveland, Ohio 
New Britain-Gridley Machine Co., 
New Britain. Conn 
Warner & Swasey Co., 


Mfg. Co., Provi- 


Machine Co., 


Cleveland 


SCREW MACHINES, Plain or Hand 


Cleveland Automatic Machine Co., 
Cleveland, Ohio 
(Giisholt Machine Co., Madison, Wis. 


Jones & Lamson Mach. Co., Spring- 
field, Vt. P 


| SCREW PLATES 


| Butterfield Division Union Twist 
Drill Co., Derby Line, Vt. , 

Card Mfg. Co., 8S. W., Mansfield, 
Mass. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


SCREW THREADING MACHINES 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

SCREWS, Cap and Set 

Allen Mfg. Co., Hartford, Conn 
Danly Mach. Specialties Co., Inc., 
Chicago, ill. 

Eastern Mach. Screw Corp., New 
IIaven, Conn 

Parker-Kalon Corp., N jE © 

| Standard Pressed Steel Co., Jenkin 


town, Ta. 


SCREWS, Recessea Head 
American Screw Co., 


R. I 


Providence, 


Chicago. MN 


Chandler Products Corp., Cleveland 
Continental Screw Co., New Bed 
ford, Mass 

| Corbin Serew Corp., New Britain, 


Conn. 
International 
Lamson & Sessions Co., 


Detroit 
Cleveland 


Screw Co., 


CAN MACHINIST 
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National Screw & Mfg. Co., Cleve- 
land, Ohio 


New England Screw Co., Keene, 
N. 


Parker Co., Charles, Meriden, 

Parker-Kalon Corp., New York, N. Y. 

Pawtucket Screw Co., Pawtucket, 
R. I. 

Pheoll Mfg. Co., Chicago, Il 

Phillips Licensees, Providence, 


R. I 


Russell, Burdsall & Ward Bolt & 
Nut Co., Port Chester, N ; 

Scovill Mfg. Co., Waterbury, Conn 

Shakeproof Lock Washer Co., Chi 


cago, Ill 


Southington Hardware Co., Southing 


ton, Conn. 

Standard Pressed Steel Co., Jenkin 
town, Pa. 

Whitney Screw Corp., Nashua, N. H 

SCREWS, Safety 

Standard Pressed Steel Co., Jenkin 
town, Pa. 

SCREWS, Shoulder 

Allen Mfg. Co., Hartford, Conn. 

Standard Pressed Steel Co., Jenkin 
tewn, Pa. 

SEPARATORS, Magnetic 

Frantz Inc., 8S. G., N. Y. 

SEPARATORS, Oil & Waste 

De Laval Separator Co., N. Y. © 

Tolhurst Centrifugal Div., American 
Machine & Metals, Inc., E. Moline, 
Ill. 

SET-UP DEVICES 

Oliver Motorcraft Corp., Chicago 

SHAFTING 

Jones & Laughlin Steel Corp., Pitts 
burgh, Pa. 

SHAFTS, Flexible 

Haskins Co., R. G., Chicago, Il. 


SHAPERS 

American Tool Wks 
Cincinnati Shaper Co., 
Hanson-Whitney Machine 


Co., Cincinnati 
Cincinnati 
Co., Hart 


ford, Conn 

Hendey Machine Co., Torrington, 
Conn. 

Machinery Manufacturing Co., Los 
Angeles, Calif 

Ohio Machine Tool Co., Kenton, 0O. 

Pratt & Whitney Div. Niles-Bement 
Pond Co., Hartford, Conn. 

Rockford Machine Tool Co., Rock 
ford, Ill. 

Smith & Mills Co., Cincinnati, Ohio 


SHAPERS, Bench 
Automotive Maintenance 
Co., No. Chicago, Ill. 


Machinery 


SHAPES, Structural Steel 
Carnegie-Illinois Steel (U. S. Steel 
Corp. Subsidiary) Pittsburgh, Pa. 


Jones & Laughlin Steel Corp., Pitts 
burgh, Pa. 

SHARPENERS, Saw 

Wardwell Mfg. Co., Cleveland 

SHARPENING STONES 

Carborundum  Co., Niagara Falls, 


N 
Norton Co., Worcester, Mass. 
SHEARS, Hand 


O'Neil-Irwin Mfg. Co., 
Minn. 


Minneapolis 


SHEARS, Power 

Cincinnati Shaper Co., 

Cleveland Punch & 
Cleveland 

Consolidated Mach. Tool Corp., 
ester, N. Y. 

Mitts & Merrill, Saginaw, Mich. 

Niagara Machine & Tool Works 
Buffalo, N. Y. 


Cincinnati 
Shear Works, 


Roch 


| Allis-Chalmers 


Conn. | 





SHEAVES, V Belt 
Mfg. 
SHEET METAL WORKING MA- 
CHINERY 


Cincinnati Shaper Co., 


Co., Milwankee 


Cincinnati 


Cleveland Punch & Shear Works, 
Cleveland 

Niagarn Machine & Tool Works 
Buffalo, N. Y. 


SHELL MAKING MACHINERY 

Bullard Co., Bridgeport, Conn. 

Coulter Machine Co., James, Bridge 
port, Conn. 


SHOWERS. Shop 
Bradley Washfountain Co 
kee, Wis 


Milwau 


SLOTTING MACHINES 

Consolidated Mach. Tool Corp., Roch 
ester, N. ¥ 

Douglas Machinery Co., Inc., N. Y. ¢ 


SOAPS, Germicidal 


Sugar Beet Products Co., Saginaw 
Mich 

SOCKETS 

Cleveland Twist Drill Co., Cleveland 

Union Twist Drill Co., Athol, Mass 

SOCKETS, Detachable Head 

Armstrong Bros. Tool Co., Chicago 

Owatonna Tool Co., Owatonna, Minn 


J. H. Williams & Co., Buffalo, N. \ 
SOLENOIDS 
Allen-Bradley Co., Milwaukee 
SPECIAL MACHINES 
Bayard & Co., M. L., 
Coulter Machine Co., 
port, Conn 
Liberty Tool & 
dence, R. I 
Sellew Machine 
R 
Snyder Tool & 
Detroit, Mich. 


Philadelphia 
James, Bridge 


Works, Provi 


Gage 
Tool Co., Pawtucket 


Engineering Co 


SPEED REDUCERS 


Adams Co., Dubuque, Towa 

Bond Co., Charles, Philadelphia 
tjoston Gear Works, Ine., North 
Quincy, Mass 


Cullman Wheel Co., Chicago, Il! 


Earle Gear & Machine Co., Ihila 
delIphia, Pa. 
Farrel-Birmingham Co., Ine., Buffalo, 


Grant Gear Works, Boston, Mass 


Philadelphia Gear Works, Philadel 
phia, Pa. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


SPEED REDUCERS, Motorized 

Philadelphia Gear Works, Philade}- 
phia, Pa. 

Westinghouse Electric & Mfg 
East Pittsburgh, Pa. 


Co 


SPINDLES, Grinding 


Exvcello Corp., Detroit 


SPOT WELDER CONTROL 


General Electric Co., Schenectady, 
nu. Ep 

SPROCKETS 

Bond Co., Charles, Philadelphia 
toston (ear Works, Inc North 
Quincy, Mass 

Cullman Wheel Co., Chicago, II. 
Grant Gear Wks., Boston, Mass. 
SQUARES 

| Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

| Lufkin Rule Co., Saginaw, Mich 








SMITH & MILLS 
CRANK SHAPERS 


sizes 12" to 32" stroke 


THE SMITH & MILLS CO. 


Cincinnati, Ohio 


IRON GRIT 


Taken Out of Coolant 
and Lube Oil Systems 


Abrasive fine iron and steel particles (even as small 
as one micron) are removed from circulating lubri- 
cating oil systems of machine tools, Diesel engines, 
aircraft run-in stands, etc., and coolant systems of 
drilling, boring, broach-rifling, grinding, honing and 
small screw machines by the powerfully magnetized 


patented screens of the FRANTZ 


Permanent Magnet 


FERROFILTER 


“It is the only type of filter we have 
found that will eliminate the fine 
metal deposits.” 
—De LAVAL STEAM 
“The amount of ferrous materials 
removed from the lubricating oils 





TURBINE Co. 


astonishing.” 
—GENERAL Morors Corp. 


“The FerroFilters pick up a sur- 
prising amount of magnetic material.”—CoopeRr-BESSEMER Corp. 


§. 6. FRANTZ CO., INC., Engineers - 161-3 Grand St., New York 


was 











SAFETY LETTERS 
AND FIGURES 


Wedge Grip Holder 


Light Bevel, Wedge-Grip 


for unusual markings. 


Write for Prices and Literature 





Special Stamps and Holders designed 


SAFETY LETTERS AND FIGURES 


Heavy Bevel, 


styles. 





SAFETY HOLDERS.--for every purpose 
Hand, Sledge, Axe and Box-Type Models. 


M. E. CUNNINGHAM CO. 


95 EAST CARSON ST. PITTSBURGH, PA. 
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Reduce Set-Up Time—Speed Production 


WITH K-O ADJUSTABLE U-CLAMPS 


iw 


Turning  step-eleva- 
tion base quickly ad- 
justs clamp to work 
height. Three-point 
contact assures uni- 
form pressure, strong 
grip. Made 
sizes three styles. 
Write today for cir- 


cular and prices. 


in six 





No. 4 


K-0 PRODUCTS CO. 


U-Clamep with %4” 
counts for quantities. 


BENTON HARBOR, MICH. 


bolt—$1.25. Dis- 





aS 





These particular sur- 
face plates are made 
of a high quality of 
close-grained, stress 
annealed semi - steel 
type grey iron. Of 
extra rigid construc- 
tion, they have a three 
point suspension and 
are designed fora 
minimum flexion with a 
high degree of pre- 
cision and are adapted 
for use where extreme 
accuracy is required. 
They are manufac- 
tured in several sizes 
and deliveries are 
prompt. 


| 
Accurate, Rigid 


SURFACE 


LOMBARD GOVERNOR CORPORATION 


ASHLAND, MASS. 
i acigunseeeeaeneenieeinnnnnereeemeeel 


PLATES 


V 





Write for full details. 





TORRINGTON 


SWAGING MACHINE 


THE 


ROTARY 
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STAMPINGS, Contract 
Continental Diamond Fibre Co., New- 
ark, Del. 


STAMPS, Steel 
Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 


STAYBOLTS 
Carnegie-Illinois Steel (U.S. Steel 
Corp. Subsidiary), Pittsburgh, Pa. 


STEEL, Carbon 

Allegheny Ludlum Steel Co., Breck- 
enridge, Pa. 

Timken Roller Bearing Co., Canton, 
Ohio 


STEEL, Cold Finished 
Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 


STEEL, High Speed 

Armstrong Bros. Tool Co., Chicago 

Boker & Co., Inc., New York, 4 

Vascoloy Ramet Div. of Vanadium 
Alloy Steel Co., Chicago 


STEEL, Screw 

Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 

Union Drawn 
Ohio 


Steel Co., Massillon, 


STEEL SETTERS 
Errington Mech. Lab., Staten Island, 
} a 


STEEL, Stainless 

Allegheny Ludlum Steel Co., Breck- 
enridge, Pa. 

Ingersoll Steel & Dise Div. of Borg 
Warner Corp., New Castle, Ind. 


STEEL, Tool 

Allegheny Ludlum Steel Co., Breck- 
enridge, Pa. 

Armstrong Bros. Tool Co., Chicago 

Cleveland Twist Drill Co., Momax 
Division, Cleveland, Ohio 

Climax Molybdenum Co., N. Y. C. 

Firth Sterling Steel Co., McKeesport, 
Pa. 


STEELS, Alloy, Oarbon & High 
Speed 
Carnegie-Illinois Steel (U. 8S. BSteel 


Corp. Subsidiary). Pittsburgh, Pa. 
Ingersoll Steel & Dise Div. of Borg 
Warner Corp., New Castle, Ind. 
Jones & Laughlin Steel Corp., Pitts- 

burgh, Pa. 


TANKS, Aluminum 
Aluminum Co. of 
burgh, Pa. 


America, Pitts- 


TAPER PINS 

Morse Twist Drill & Machine Co. 
New Bedford, Mass. 

Pratt & Whitney Div. Niles-Bement 
Pond Co., Hartford, Conn. 


TAPES, Measuring 
Lufkin Rule Co., Saginaw, Mich. 
TAP EXTENSIONS 

Allen Mfg. Co., Hartford, Conn. 


TAP HOLDERS 

crrington Mech. Lab., Staten Island, 
N. i 

Scully-Jones & Co., Chicago 


TAPPERS, Portable Electric 
Black & Decker Mfg. Co., Towson, 
Md. 


TAPPING MACHINES AND 
ATTACHMENTS 

Acme Machinery Div. Hill Acme Co., 
Cleveland 

Armstrong-Blum Mfg. Co., Chicago 

Avey Drilling Machine Co., Cincin- 
nati, Ohio 

Barber-Colman Co., Rockford, II. 

Baush Machine Tool Co., Springfield, 
Mass. 

Cincinnati Bickford Tool Co., Cincin- 
nati, Ohio 

Errington Mech. Lab., Staten Island, 

Y 


N. . 
Ettco Tool Co., Brooklyn, N. Y. 
Greenlee Bros. & Co., Rockford, III. 
Haskins Co., R. G., Chicago, Ill. 
Kingsbury Mach. Tool Corp., Keene, 
Nw. 8. 
Moline Tool Co., Moline, Ill. 
Murchey Machine & Tool Co., Detroit 


National Automatic Tool Co., Rich- 
mond, Ind. 
TAPPING MACHINES, Single & 


Multi-Spindle 


Baker Brothers, Inc., Toledo, Ohio 


TAPS AND DIES 


Card Mfg. Co., S. W., Mansfield, 
Mess. 
Geometric Tool Co., New Haven, 
Conn. 


Hanson-Whitney Machine Co., Hart 
ford, Conn. 

Landis Mach. Co., 

Drill & Machine Co., 


Waynesboro, Pa. 





. Morse Twist 
2 with 4000 forceful Latrobe Electric Steel Co., Latrobe, New Bedford, Mass. 
squeezing hammer blows Pa. Murchey Machine & Tool Co., De- 


troit, Mich. 


per minute—makes metal 
Pratt & Whitney Div. Niles-Bement- 


tougher and more elastic. STELLITE WELDED TIP TOOLS 








56 Field Street 


The Torrington Co., Swager Dept. 


Torrington, Conn. 

















a, + 





167 SO. FERRY ST. 


MILWAUKEE SURFACE PLATES 





We also manufacture angle and parallels as shown. 


| 
| J. C. BUSCH Co. 
J 


Engineers and Machinists Since 1907 


36” x 48” .. . semi-steel . .. 
accurately machined.  Se- 
curely mounted cast legs 
are machined and provided 
with adjusting screws for 
perfect alignment. Shipping 


weight, 1300 Ibs. ° Also | 
larger or smaller plates 
with planed or scraped 


surface. | 


Write for details. 


MILWAUKEE, WIS. 
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dence, R. I. 


STRAIGHTENING MACHINERY 
Springfield Mach. Tool Co., Spring- 
field, Ohio 


STRUCTURAL SHAPES 
Aluminum Co. of America, 
burgh, Pa. 


Pitts 


STUD SETTERS 
Modern Tool Works, Rochester, N. Y 


SUB PRESSES AND DIES 

Danly Mach. Specialties Co., Inc., 
Chicago, Il. 

Waltham Machine Works, Waltham, 
Mags. 


SURFACE PLATES 

Brown & Sharpe Mfg. Co., 
dence. R. I. 

Busch Co., J. C., Milwaukee, Wis. 

Lombard Governor Corp., Ashland, 
Mass. 


SWAGING MACHINES 
Etna Machine Co., Toledo, Ohio 
Torrington Co., Torrington, Conn. 


Provi 


SWITCHES 

Clark Controller Co., Cleveland 
SWITCHES, Electric, Limit, Safety 
Allen-Bradley Co., Milwaukee 





“ Haynes Stellite Co., Unit of Union Pond Co., Hartford, Conn. 
Send for booklet—“The Carbide & Carbon Corp., N. ¥, 0, | Rickert-Shafer Co., Erie, Pa. 
Torrington Swaging Ma- Winter Bros., Wrentham, Mass, 
chine.” STRAIGHT EDGES 
Brown & Sharpe Mfg. Co., Provi- | TAPS, Ground 
Butterfield Division Union Twist 


Drill Co., Derby Line, Vt. 

Card Mfg. Co., 8. W., Mansfield, 
Mass. 

Hanson-Whitney Machine Co., Hart 
ford, Conn. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


Winter Bros., Wrentham, Mass 


TAPS, Collapsing 
Landis Mach. Co., Waynesboro, Pa. 


Murchey Machine & Tool Co., De- 
troit, Mich. 


TESTING APPARATUS, Hardness 

Shore Instrument & Mfg. Co., Ja- 
maica, N. Y. 

Wilson Mechanical Instrument Co., 
New York, N. Y. 


THERMOCOUPLES 
Brown Instrument Co., Philadelphia 


THREAD CUTTING MACHINES 

Acme Machinery Div. Hill Acme Co., 
Cleveland. 

Dalzen Tool & Mfg. Co., Detroit 


Eastern Mach. Screw Corp., New 
Haven, Conn. 
Excello Corp., Detroit 


Geometric Tool Co., New Taven 
Conn. 
Grant Mfg. & Mach. Co., Bridge 


port, Oonn. 
Landis Mach. Oo., Wayaesboro, I's 


AMERICAN MACHINIST 





44) 
in- 


id, 


in- 
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Murchey Machine & Tool Co., De 
troit, Mich. 

Oster Mfg. Co., Cleveland 

Taft-Peirce Mfg. Co., Woonsocket, 
I 


am 

Waltham Machine Works, Waltham, 
Mass. 

Warner & Swasey Co., 


THREAD CUTTING TOOLS 

Eastern Mach. Screw Corp., New 
Haven, Conn. 

Geometric Tool Co., New 
Conn. 

Hanson-Whitney Machine Co., Hart 
ford, Conn. 

Jones & Lamson Mach. Co., Spring- 
field, Vt. 

Landis Mach. Co., Waynesboro, Pa 

Modern Tool Works, Rochester, N. Y 
Murchey Machine & Tool Co., De- 
troit, Mich. 


Cleveland 


Haven, 


’eerle “hi Co., Racine, Wis. | - 
Posstems scactne Vs gos | Armstrong Bros. Tool Co., Chicago 


Rivett Lathe & Grinder, Inc., Bos 
ton, Mass. 


Taft-Peirce Mfg. Co., Woonsocket, 
Ss 


THREADERS, Pipe 

Armstrong Bros. Tool Co., Chicago 
Peerless Machine Co., Racine, Wis 
Warner & Swasey Co., Cleveland 





THREADING MACHINES, Automatic | 


Richert-Shafer Co., Erie, Pa. 


TIMERS, Weld 

Electric Controller Co., Cleveland 

TONGS, Lifting 

Armstrong Bros. Tool Co., Chicago 

TOOL BITS 

Cleveland Twist Drill Co., Cleveland 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring 
field, Vt. 

Warner & Swasey Co., Cleveland 

TOOL BITS, Stellite 

Scully-Jones & Co., Chicago 


TOOL-CRIB CONTROL SYSTEMS 

McCaskey Register Co., 
Ohio 

Nemington-Rand Inc., 


TOOL HOLDERS 

Armstrong Bros. Tool Co., Chicago 

Auto Ordnance Corp., Bridgeport, 
Conn. 

Flynn Mfg. Co., Detroit 

Gisholt Machine Co., Madison, Wis 


Jones & Lamson Machine Co., Spring- 


field, Vt. 
Ready Tool Co., Bridgeport, Conn 
Warner & Swasey Co., 
Ohio 
J. H. Williams & Co., Buffalo, N. Y 
TOOL POSTS, Lathe 
J. H. Williams & Co., Buffalo, N. Y 


TOOL STANDS 
Standard Pressed Steel Co., Jenkin- 
town, Pa. 


TOOL WORK 
Taft-Peirce Mfg. Co., Woonsocket, 
me & 


TOOLS, Boring 

Armstrong Bros. Tool Co., Chicago 
Bullard Oo., Bridgeport, Conn. 
Gisholt Machine Co., Madison, Wis 
Jones & Lamson Machine Co., Spring 

field, Vt. 

Warner & Swasey Co., Cleveland 
Williams & Co., J. H., Buffalo, N. Y 


TOOLS, Oarbide Alloy 

Crafts & Co., Inc., Arthur A., Bos 
ton, Mass. 

Jones & Lamson Machine Co., Spring 
field, Vt. 

McKenna Metals, Latrobe, Pa. 

Tungsten Electric Co., North Bergen 
N. J. 

Vascoloy Ramet Div. of Vanadium 
Alloy Steel Co., Chicago 

Warner & Swasey Co., Cleveland 


TOOLS, Cutting 
National Tool Co., Cleveland 


TOOLS, Cutting-Off 

Armstrong Bros. Tool Co., Chicago 

Firth Sterling Steel Co., McKeesport, 
Pa. 

Jones & Lamson Machine Co., Spring 


Alliance, 


Buffalo, N. Y. 


Cleveland, 


| Jones & Lamson Machine Co., 


fOoLs, Knurling 

Armstrong Bros. Tool Co., Chicago 
Warner & Swasey Co., Cleveland 
Williams & Co., J. H., Buffalo, N. Y 


TOOLS, Lathe 

Bullard Co.. Bridgeport. Conn 

Cleveland Twist Drill Co., Cleveland 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

McKenna Metals, Latrobe, Pa. 
Warner & Swasey Co., Cleveland 


TOOLS, Lathe, Shaper and Planer 

Armstrong Bros. Tool Co., Chicago 

Firth Sterling Steel Co., McKeesport, 
Pa. 

McKenna Metals, Latrobe, Pa. 

J. H. Williams & Co., Buffalo, N. Y 


TOOLS, Pipe Threading 


Warner & Swasey Co., Cleveland 

TOOLS, Safety 

J. H. Williams & Co., Buffalo, N. Y 

TOOLS, Stellite 

Haynes Stellite Co., Unit of Union 
Carbide & Oarbon Corp., N. Y. C. 


TOOLS, Thread Cutting 
J. H. Williams & Co., Buffalo, N. Y 


TOOLS, Tungsten Carbide Tipped 

Crafts Co., Arthur A., Boston, Mass. 

Firth Sterling Steel Co., McKeesport, 
Pa. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

Warner & Swasey Co., Cleveland 

TOOLS, Turning 

Spring 

field, Vt. 


| McKenna Metals, Latrobe, Pa. 





Warner & Swasey Co., Cleveland 

J. H. Williams & Co., Buffalo, N. Y 

TOOLS, Turret Lathe and Screw 
Machine 

Armstrong Bros. Tool Co., Chicago 

Firth Sterling Steel Co., McKeesport, 
Pa. 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring 
field, Vt. 

Warner & Swasey Co., Cleveland 

TORCHES, Gas Cutting & Welding 

Air Reduction Sales Co., New York 


TRANSFORMERS 

General Electric Co., 
_.- Ee 

Wagner Electric Corp., St. Louis, Mo 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


Schenectady, 


TRANSMISSION EQUIPMENT 
Boston Gear Works, Inc., 
Quincy, Mass. 

Dayton Rubber Mfg. Co., 
Ohio 

Oilgear Co., Milwaukee 


North 


Dayton 


TRANSMISSION, Variable Speed 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Smith Power Transmission Co., Cleve 
land 


TRUCKS, Hand 
Standard Pressed Steel Co., Jenkin 
town, Pa. 


TRUCKS, Platform Lift 
Automatic Transportation Co., Chi- 
cago, Ill. 


TRUCKS, Steel 
Standard Pressed Steel Co., Jenkin- 
town, Pa. 


TUBE COUPLINGS 
Graf Co., W. L., Detroit 


TUBING, Aluminum, Seamless 
Aluminum Co. of America, Pitts 
burgh, Pa. 


TUNGSTEN CARBIDE TOOLS 
Warner & Swasey Co., Cleveland 





ERRINGTON 
STAPLETON, STATEN ISLAND, N. Y. 


MULTIPLE HEADS 


Super-Sensitive 
Fixed-Center 
Multiple 
Drilling Heads 





All Parts 
Fully Enclosed 
to Insure 
Pressure 
Lubrication 
and 
Rigid 
Support of 
Adjustable 
Spindles 





Fixed-Center 
Auto-Reverse 
Multiple 
Tapping Heads 







ADJUSTABLE 
MULTIPLE 
SPINDLE 
DRILLING 
HEAD 








PRECISION dée 4e% 


Danly Machine Specialties, Inc. 


2122 S. 52nd Ave., Chicago, Ill. - Milwaukee, Wis., 
513 E. Buffalo St. - Long Island City, N. Y., 36-12 
34th St. » Dayton, Ohio, 990 E. Monument Ave.; 
Detroit, Mich. 1549 Temple Ave Rochester, 
N. Y., 16 Commercial St. - Cleveland, Ohio, 1745 
Rockwell Ave. - Philadelphia, Pa., 3913 N. Broad 
St. - Ducommun Metals & Supply Co., Los Angeles, 
Calif.; San Francisco, Calif. 


RN 
DANLY SERVICE 


Nine Danly Branch 
Stocks Provide 24- 
Hour Service for 95% 
of All Metal Fabri- 
cating Plants. 


Danly 
Commercial Sets 


Danly 
Special Sets 


DANLY 


DIEMAKERS’ SUPPLIES 














DIE HEADS 
Self-Opening 


TAPS 
Collapsible 


THREADING MACHINES 


MURCHEY MACHINE & TOOL CO. 


951 Porter St. 


Detroit, Mich. 








“ROCKWELL” 


HARDNESS TESTER 


Hand and 
Motorized Models 


These testers are the exclusive product 


of our factory 


WILSON 












field, Vt. TURBINES, Steam 
Warner & Swasey Co.. Cleveland Westinghouse Electric & Mfg. Co 
J. H. Williams & Co., Buffalo, N. Y. East Pittsburgh, Pa. 


743 E. 143 St., N. Y. 


MECHANICAL INSTRUMENT CO. Inc 
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"Verda 


“ATLAS” Universal Joints 


... for Stronger 







Longer 


Service 


Wear and scraping on other parts are 
eliminated by the smooth corners in 
“ATLAS” design — friction and wear 
are minimized by the absence of screws 
and small parts. Large size alloy steel 
pins and block are heat treated for 
greatest strength and wear resistance. 
Full details on request. 


THE GRAY & PRIOR MACHINE CO., 69 Suffield St., Hartford, 


V-BELT\ NEWS 


FASTENER 324 


Conn. 





GRIP-FLEX LACING FOR V-BELTS 
TO CONNECT CORD-RUBBER V-BELTS OF ALL MAKES 
Shippert Tool Sets to Attach Lacing Parts 


ese 


ROLA-FLEX LACING FOR V-BELTS 


TO CONNECT DUCK FABRIC - RUBBER OR LEATHER 


eum Needy TITE-GRIP FASTENERS 


FOR SMALL V-BELTS OF ALL MAKES 
Rush Orders 


Promptly Filled SHIPPERT MANUFACTURING CO. 
BULLETIN No. 41-D* BOX H_ DIXON, ILLINOIS 














] 
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TURRETS, Tool Post 

American Tool Wks. Co., Cincinnati 

Gisholt Machine Co., Madison, Wis 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

Warner & Swasey Co., Cleveland 


UNIT HEATERS, Gas Fired 


) West Penn Machinery Co., Pitts- 
burgh, Pa. 

| Wigglesworth & Co., T. R., Cleve- 

| land, O. 


Zeeve & Co., Alex, New York, N. Y. 


V BELT LACINGS 


Shippert Mfg. Co., Dixon, Ill 
|v BELTS 
| Allis-Chalmers Mfg. Co.. Milwaukee 


Surface Combustion Corp., Toledo, | 
Ohio 

UNIVERSAL JOINTS 

Baush Machine Tool Co., Springfield, 


Mass. 


Gray & Prior Machine Co., Hartford, 


Conn. 


USED MACHINERY 

Aaron Machry. Co., New York, N. Y. 

Atlantic Machinery Corp., New York 

Beal & Co., Joseph, Boston, Mass. 

Bennett-Pofken Machine Tool Co. 
ne., HN. F. CG. 

Central Mach. Tool Corp., Toledo, O 

Cincinnati Mach. & Supply Co., Cin 
cinnati, O. 


DeWitt Tool Co. Inc., New York City | Logansport Machine Inec., Logansport 

Dony Machry. Co., D. E., Rochester| _ Ind. 

Dulein Steel Prod. Co. Inc., Fresno, | Nicholson & Co., W. H., Wilkes 
Calif. | Surre, Pa. 

Eastern Machinery Co., Cincinnati | 

Emerman & Co., Louis E., Chicago | ; 

Falk Machinery Co., Inc., Rochester | VALVES, Hydraulic 

Galbreath Machinery Co., Pittsburgh, | Los@nsport Machine Inc., Logansport, 
Pa. ; Ind. 

Hill-Clarke Machinery Co., Chicago | Vickers, Ine., Detroit 

Hyman & Sons, Jos., Philadelphia | 

Indianapolis Machinery & Supply Co., 
Indianapolis, Ind VERNIERS 

Industrial Equipment Co., Newark, | Brown & Sharpe Mfg. Co., Provi 
MN. 2 dence, R. I. 

Inland Machinery Co., Chicago, Ill 

Interstate Machinery Co., Inc., Chi- 
— ‘ - w | VISE STANDS 

oy See ae : = New Britain, Conn. 

Kamis Engineering Co., Phila, Pa. 

Lang Machinery Co., Pittsburgh. Pa. 

Machinery Dealers Inec., New Haven , 

Miles Machy. Co., Saginaw, W. S.,| VISES, Air Operated 
Mich. Hannifin Mfg. Co., Chicago 

Morey & Co., Inc., New York, N. Y. 

New York Machinery Co., N. Y. € 


O’Brien Machinery Co., Phila.. Va. 
Osborne & Sexton Machy. Co., Colum- 


bus, Ohio 
Ott Mach. Sales Co., Detroit, Mich. 
Reconstruction Machine Tool Corp., 


Se 
Rosencranz Machinery Co., N. Y. C. 
Simmons Machine Tool Corp., Albany 
Sun Machry. Co., Newark, N. J. 


Dayton Rubber Mfg. Co., Dayton, 
| Ohio 
| Gates Rubber Co., Denver, Colo. 


| V-BLOCKS 
| Oliver Motorcraft Corp., Chicago 
VALVES 
Hydraulic Press Mfxz. Co., Mt 
Gilead, Ohio 


VALVES, Air Control 


VISES, Drilling Machine 

Armstrong Bros. Tool Co., Chicago 

Hartford Special Machy. Co., Hart- 
ford, Conn. 

Heuser Mfg. Co., Chicago 

Johnson Tool Co., East Providence, 
b os 


Richards Co., J. A., 
Yost Mfg. Co., 


Kalamazoo, Mich 
Meadville, Da 








“TRU-V" 


, 





Let us send descriptive bulletin 


2532 S. Wabash Ave. 





BLOCKS 


Why Not Save Time—by having 
enough V-Blocks available at all 
times in your shop to avoid the de- 
lays involved in make-shift set-ups 
and tie-ups? 


"*TRU-V"' Cast-Iron Blocks are avail- 
able in nine sizes from 31/2” to 10” 
in three styles. Each block is care- 
fully machined on all sides, with 
close limits held within .001” where 
required. A machined ledge on 
both sides provides for clamping 
on machine bed. 


Or contact your mill supply dealer 


OLIVER MOTORCRAFT CORP. 


Chicago, Ill. 





“Symplified ‘Arc Welding 


...lets You hit New 


>, . 
Production 


bw 


FREE 


' New Catalog H 


te forit 





AMER 


i 


obart Bros.Co. FR 


Peaks! 
Troy, 


ICAN MACHINIST 
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VISES, Machinist 

Desmond-Stephan Mfg. Co., Urbana, 
Ohio 

Richards Co., J. A., Kalamazoo, Mich. 

Sellew Machine Tool Co., Pawtucket, 
B 3. 

Wiedemann Machine Co., Phila, Pa. 

Yost Mfg. Co., Meadville, Va. 


VISES, Milling Machines 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach, Co., Cin 
cinnati, Ohio 

Hartford Special Machy. Co., Hart 
ford, Conn 

Kearney & Trecker Corp., Milwaukee 


VISES, Pipe 

Armstrong-Blum Mfg. Co., Chicago 
J. H. Williams & Co., Buffalo, N. Y. 
Yost Mfg. Co., Meadville, Va 


WASHERS 
Shakeproof Lock Washer Co., Chi- 
cugo, All. 


WASHERS, Lock 
Shakeproof Lock Washer Co., Chi- 
cago, Ill. 


WASHFOUNTAIN, Shop 
Bradley Washfountain Co., Milwaukee 


WEAR RESISTANT MATERIALS 
Ampco Metal Inec., Milwaukee 


WELD TIMERS 
Electric Controller Co., Cleveland 


WELDED EQUIPMENT 
Bayard & Co., M. L., Philadelphia 


WELDERS, Arc 
Hobart Bros., Troy, Ohio 
Ohio Machine Tool Co., Kenton, O 


WELDING ELECTRODES 
General Electric Co., Schenectady, 
N. Y¥ 


WELDING MACHINES, Electric Arc 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


WELDING RODS 
Hobart Brothers, Troy, Ohlo 


WHEELS, Steel, Steam, Electric. 
| Speed, Industrial 

| Carnegie-Illinois Steel (U. 8S. Steel 
Corp. Subsidiary), Pittsburgh, Pa. 


WIGGLERS & SCRIBERS 
Flynn Mfg. Co., Detroit 


WIRE 
Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 


| 

| WIRE, Aluminum 

|} Aluminum Co. of America, Pitts 
burgh, Pa. 
| 


WIRE, Iron, Steel & Copper 
Roebling’s Sons Co., John A., Tren 
ton, N. J. 


WIRE & CABLE, Insulated 
| General Electric Co., Schenectady, 
Se 


a. 


| WIRES, Thread-Measuring 
Flynn Mfg. Co., Detroit 


| WORM DRIVES 

| Gear Specialties, Inc., Chicago, Ill 
| Perkins Mach. & Gear Co., Spring 
| field, Mass. 


| 
| 


WORMS 


| Gear Specialties, Inc., Chicago, Ill. 


| WRENCHES, Chain 
| J. H. Williams & Co., Buffalo, N. Y 


| WRENCHES, Drop Forged 
J. H. Williams & Co., Buffalo, N. Y 


WRENCHES. Machinist 

Armstrong Bros. Tool Co., Chicago 
Owatonna Tool Co., Owatonna, Minn 
Williams & Co., J. H., Buffalo, N. Y 


WRENCHES, Pipe 


Armstrong Bros. Tool Co., Chicago 


WRENCHES, Ratchet 

Greene, Tweed & Co., N y c 
Williams & Co., J. H., Buffalo, N. Y 
WRENCHES, Socket 

Armstrong Bros. ‘Tool Co., Chicago 
J. H. Williams & Co., Buffalo, N. ¥ 


WRENCHES, Tap 


| Buttertield Division Union Twist 


WELDING SUPPLIES, Electric 
General Electric Co., Schenectady, 


aN. 


WELDING WIRE & FLUX, Alumi- 
num 

Aluminum Co. of America, Titts 
burgh, Pa. \ 


Drill Co., Derby Line, Vt. 
Card Mfg. Co., S. W., Mansfield, 


Mass. 
ratt & Whitney Div. Niles-Bement- 
Pond Co., Hartford, Conn. 


X-RAY INSPECTION SQUIPMENT 
Kelley-Koett) Mfg. Co., Covington, 
Ky. 





YOST DRILL 





This new Yost vise has been designed expressly for use on drill 
press operations. Does away with special and costly jig fixtures. 


PRESS VISE 





Offered in two sizes. 
Wien thie. Width of Opens Weight 
Jaw, Inches Inches Pounds 
1D 3Y 3 12, 
2D — 51, 23 





Write today for bulletins 


YOST MFG. 


1337 SO. MAIN ST. 


Do you need a vise of ANY type? 


on the extensive Yost line 


COMPANY 


MEADVILLE, PENNSYLVANIA 

















DOUBLE YOUR DRILL 
PRESS CAPACITY 
Minutes are Seconds with 
the new TWISTITE Vise 
Opens to full capacity in 
one second Speed De 
fense Production with this 

New Vise. 

J. A. Richards Co. 
901 N. Pitcher St. 
Kalamazoo, Mich. 
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In Accuracy. If precision tapping 
is your problem, the Haskins Type 
C Tapper is your answer. So finely 
engineered is this sensitive ma- 
chine, it is now being used in the 
manufacture of micrometers — and 
doubling production, too! Class 3 
and 4 fit are maintained with ease 
when the job requires it. 


Contol, 


In Speed. Easily adaptable to mag- 
azine, dial and hopper feed opera- 
tions, this ajisr-controlled tapper 
goes through its cycles automatic- 
ally—as fast as the operator can 
load and unload the work. 

And that’s all he has to do! 

Of course, tap breakage and 
tapping costs go down—tap- 

ping production goes sharply 

up! 


Send for Free Booklet illustrat 
ing Haskins Tappers at work 
and giving complete specifica- 
tions for the three capacities 
in which Type C is available 
R. G. Haskins Company, 2760 
W. Flournoy St., Chicago. 








r c HASKINS co 








DRILL 
JIGS 


“JOHN'S” 


Improve 
Drilling and 
Tapping 
Operations 
... Save 
on Tooling 
Costs 








® Write for complete information 


HEUSER MFG. CO. 


1638 N. PAULINA ST. CHICAGO, ILLINOIS 








* MICROMETER OFFSET BORING HEADS 


No. 35 


$75.00 


Boring Bars 
Complete set of 4 bars, '/, 
5/16, ¥% and '/, in. dia $6.50 

Larger bars up to I in. 
dia. 















us 
A New Fiynn Micrometer 
Offset Boring Head 
Write for catalogue. 


Flynn Manufacturing Company 


435 BATES STREET DETROIT, MICHIGAN 
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CINCINNATI,OHIO 


Automatic Lathes (above) 
made in 12" and 16" sizes. 
Automatic and versatile, these 


lathes perform a wide variety 





of operations on stock of 


varying sizes and substance. 


No. 2 Deep hole borer (above), 
with powerful, hydraulic feed 
mechanism, for drilling, boring, 
and reaming operations on stock 
any length, and up to 5!/4"" out- 


side diameter. 
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